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Journey into Troubled [ran 
By Grorce W. Lone 


With filastrations by National Geographic Photographer J. Baylor Raberts 


e ERE terribly sorry,” said the 
1/4/ blond hostess as I entered the 
dining room of the Anglo-Tranian 


Oil Company 's Riverside Guest House in Aba- 
dan, ° “but there's been a little trouble. Riots 
in the town, mob violence, perhaps a dozen 

peaple killed. Right now things sre quiet. 
Persian soldiers, reinforced by sailors from the 
naval bese in Khorramshahr, are patrolling 
the streets. 

“There's a curfew on,” she-added, “and all 
of us are confined to the premises until further 
notice, Guards are on duty at the gate, and 
they've put up a barricade to protect us. 
Make yourself comfortable,” 

Eating dinner, National Geographic ‘staff 
photographer Joe Roberts and I reviewed the 
afternoon, wondering how narrowly we'd 
missed the outbreak, That morning we had 
flown the length of Iran from Tehran, at 
the foot of the snow-muantled Elburz Moun- 
tains, to see this city that of] hac built near 
the shores of the Persian Gulf (map, page 
475). Atter lunch we hod set out ona tet 
if Abadan in an oil company car, guided by 
n 30-year [ronian emplover, 


City Mushroomed on Barren Island 


In three crowded howrs we covered every 
section of this:mocderm company-built town. of 
175,000 people (pages 426-7), On street wfter 
wide, puilm-fringed street we passed workers’ 
substantial brick houses—single, double; and 
row—earch with well-tended lawn, Major 
avenues intersected in shrub-planted traffic 
circles. Oleander was: in bloom ‘everywhere, 

Forty-odd years ago flat, sun-baked Abadan 
Tskand was a barren wuste except for a fringe 
of date palms, At the century's turn William 
Knox D'Arcy, an Englishman who had made 
a fortune in Australian gold, became interested 


in the prospects of finding petroleum in the 
Middle East. In 1901 the Persian Govern- 
ment aranted him a concession, 

Aiter seven costly, disappointing years his 
neents struck oi] in the hinterland, Over- 
coming countless obstacles, D'Arcy men sank 
more wells, built pipe lines dewn from the 
hills, and started Ahodan’s refinery: In 1913 
the first petroleum products trickled from 
Abadan to work! markets, Now some 20 
million tons of crude o year normally pour 
through this lurwest refinery in the world, 

“The company does a lot more than pel 
and self oil,” our guide said, “Tt bas built 
and equipped 17 public schools in Abacan and 
provides substantial allowances for their Per- 
sian teachers. It gives apprentices a five-year 
training course, comducts adult night classes, 
ond provides higher technical training in its 
Technical Institute, the only such school in 
lran. Specially promising students are sent 
to English universities, 

“The company has built this city single- 
handed and provided ite public services and 
utilities—roads, lights; water works, sewage 
system, and the like. Ite model farts and 
hospitals are the Middle East's finest. Com- 
fainy doctors and health officers fight a con- 
Linual battle against disease wn treat school 
children free. 

“For its 70,000 employees, the vast majority 
of whom are Persians, ATOC has @ wide pro- 
tram that ranges from industrial insurance 
to free medical care and organized athletics. 
It publishes three newspapers and operates 
10 social clubs with outdoor swimming pools, 
Tt ‘runs bobby roujs, lecture and concert 
Series, libraries, and 23 cinemas.” 

sprawled jn the center of the city was the 
gigantic refinery, its tall stacks <moking or 
spasmimlically belching sheets of Name, Huge 


clornge tanks covered ocres of ground, Out 
guide pomted out the new catalytic crocking 
unit recentiy brought from the United States 
and mstalled by American eneineers. 

Cin the Shatt al “Arab wiler [ront we 
caw the lif¢blow! of the Machine Age being 
pimped aboard o feet of seagoing oil tankers, 
Before going docksite we had to leave matches 
and cigarette lighters with a guard. A sign 
the sive of o billboard warned NO SMORING 
In a dozen languages, 

Returning, we passed the School for Ap- 
prentices. Chor emall Britich automobile elged 
through a crowd milling in the street. Around 
the building stood a grim cordean of helmeted 
Iranian soldiers with fixed bayonets, At a 
circle farther on traffic jaime while a trick- 
load of youths waving «a flig rumbled pest 

“The apprentices are on strike,” our guide 
sid. “Last night there was a demonstration, 
It's nothing.” 


tein of Terror 


By our calculations, the trouble broke ont 
a tew minutes later, When it subsided. 11 
Iranians and three British lay dead, and ter- 
ror reigned in Abadan. No one could tell 
when of where another flare-up might occur 

After dinner we jomned fellow “prisoners,” 
men and women, in the Guest House lounge 
Pent-ip emotions found relief in conversation: 
mo )6O social) «=oimtreductions were necessary 
Rumors few, and experiences of the after- 
noon were exchanged, Old Empire hands told 
af similar adventures in their youth that 
soutMled like episodes from a Kipling novel. 
EVery hour, as if dtawn by & magnet, we 
Yatherer) around the radia to hear the loess 
BA news report 

Two davs later the situation in Abadan 
seemed under control. Roberts and I left our 
comfortable “prison” to board an Iranian Air- 
ways plane for Tehran. Stopping in Isfahan 
after a blind Meght across the rogeed Fuerns 
Alountains in a crashing storm, we heard 
ol cutbreaks there among the textile work- 
ia a (her Intcarmuant wis Of hereel severe Youn 
Hakhtian prince, who was boarding our plime. 
\ fiver himeelf, he took over the controls 
when we were aloft, on the invitation of our 
bearded French pilot. 

Three weeks eurlier we had flown into 
Tehran from Damascus on the wings of Air 
France, Qhir attival in the city, which seems 
to be at the end of the world, was made 
Pleasant by the American colony there. 

lrmine through customs. we beard so woice 
behind us exclaim, “Weicome to Tran, You're 
Long and Roberts, | presume. Im Ed Wells, 
of the Embassy 

That evening we dined with the hospitable 
Wellses and later swung partners in a square 
dance af the pew American Center, Next 
day we cheered for old Penn State in its 
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Abadan: World's Largest Petroleum Relinery 
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The Ancient Land of Tran—Hot Spor of the Middle Eost—Is Vast, Strategic. and Oil-rich 

(reat: Britain, Franer, Italy, umd Spe cole At Ln tide [ran with room to stare, Tt few lridee between 
Far Eastern Ashi und the Mediterraneun world, and ds o neiehbor of Sovict Rossin. Bencuth trans soil thes 
near an cighth of the world's proved petroleum eserves; control of this vast resource is the aim of ‘Iran's 
etrugekt to nationalize 4 British-built off industry, Oi fields liv on the flank of the Zaeros: Mountaine. 


soccer match with a team of Tehran All- (tomorrow) is the watchword, spring fever 


Stars in the city’s stadium (page 434), harder to: combat, 
Getting acquainted with Teliran took tine, “Tomorrow you must come with me and 


Most of our first two weeks were-spent drink- ¢njov a real Persian holiday,” invited a new 
ing countless glasses of tea with Iranian of- acquaintance, 


icials, Alling out Government forms, arid ob- “What's the occasion?” 1 asked. 
taining the numerous permits foreigners need. "It's the Lith day of the New Year,” he 


Moreover, it was spring, and the Persian replied. “Our year begins on March 71. 
New Year, Slender poplar trees showed faint Hefwre the old year is out, families plant 
green along. streets and in walled gardens, wheat or lentil seeds in a shallow bowl. ‘To- 
birds were singing, and the midday sui was morrow they will go on picnics and cast the 
axing strong. And in o land where /urdak sprouts into running water, In this way they 
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Banned In the 1920's, the old-tyle garnient yirtwallh 
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Wormer preier black 
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welcome spring and carry the coming. year's 
bud lock inte the country 
Come, and vou'll 
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morning we set out toward the 
Mountains. Aiready crows 
holiday mood jammed the main road. asi 
and young, rich and poor in Cadillacs, carts, 
mlomes, trucks, afont, and an hurr Smoked 
out of the citv. Buses idl 1 tancdotivwe 
nes, heading worth packed and returning 
empty for other logics, ATP directed trafhe - 
vendors bawked soft drinks, wiiter, and ‘‘eski- 
Picnickers on foot soread 
cloths and set up samovars. In vincanit 
lots. The more fortuncte reached green fields; 
shady orcharis, or pleasant mountain re- 
treats (page-440). Soon Tehran wos deserted, 

in English correspontient who thew inte 
the capital that dav told me later how un- 
settling this moss evacuation had looked from 
the alr 

‘As we circled for 
noticed the roads famed with people. Fed 
no tea what hat happened, Thought it 
must be war, or perhaps i revolution, 

Letunlly, although potttical nssassinations, 
threats of violence, and occasional demon- 
strations kept the Government on edge, the 
city itself seemed calm, especially after our 
wizit to Abacdan, Martial law and the mid- 
night curfew were lifted. Th run eriey 
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landing,” he said, “we 
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(Colored Chaders, Women’s Concenlind Wraps, Blossom Adain on Tehran Streets 
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dizappiated; now ft has made a 
Mats Walk-in Western-ty ye 

MP a armed with a machin 
of Tehran's inhabitants were earn- 
Ing a pretarious Heine to be concerned with 
Piha a 

With members of the foreign 
viatled the Majlis, Iran's House af Wr tiice 
where the lite of Pritme Minister Hussein Ala's 
Covernment hung in the Nitence Peputics 
gathering under the ommate chamber’s crystal 
chandeliers, conferred in small eraups of 
ielly took their seats, (Citizens jam-packed 
rallery Soldiers with hayoneter| 


stood by doorways, 
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press we 
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rites 


Iran's Howe of Cammoans in Acton 


‘The Prime Minister and hi cabinet orrcived. 
The Speaker's gavel rapped, Half a dozen 
deputies-spoke in tam, Including emotional 
Mohammed Winssacdech. soon to be Prime 
Minster himself Heckling from the flocr 
interrupted them \ louie! bell, rang by the 
Speaker cul toc-heated arguments short, 

it length Ala, twice Tran’s Ambassador to 
the United States, walked to the rostrum. 
n, dignihed, he read his program in-a low 
coyperation with the United Nations 
BaCUrity.. . . Tiepotia- 
justice under law. No 
delegates listene!l otten- 

finvare ring bis beads that 
mhany Persian men carry. Later they eave the 
Prime Minister a thumping vote of confidence. 
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Bie Water Mains Bring o New Era to Iran's Booming Capital 


Far erneratlion Pelz in cite us 0 led | SO pipes has thaw i| ath GPE Hedy | LOE Rollers, 


Lat workhne, while citiens-starind, workers 
f 


Yet within two weeks he was out, Mlossadech 
wis in, dnd oil nationalization was an accom 
plished fact in law, 

Lehran has been fran’ comital since 1785, 
when the fetee Kajar chieftain, Agha Moham- 
mal Khan, seme) the cit¥ wield mode it the 
center of his government. Since then it hoe 
frown trom.a town-of fewer than 15,000 to a 
ietropolis of 1,000,000, But only since 1906, 


Dean learning Dt Sin LOT D In 


ores to Lh A modem tthdercroond svsiem for the fast-growing ci. 


when the country was 
Tranted a constitution, 
his it witnessed) parlia- 
mentary ee oat 

Mr, Arthur LL. Rich- 
aris, Counselor of tie 
American Embassy in 
Tehran, who began his 
career there in the ‘70's, 
gave us a description of 


the city 25 veurs ago. 


Tehran tin the Twenties 


“In. those days," he 
said, “it looked more 
like a large town than 
a city. A high wall 
surrounded it, with 
huge tates that were 


Claw] ot night, Alist 
strecis were narrow ar 
crooked, the houses of 
mud brick. Camels were 
everywhere, coming and 
going in long caravans. 
Perhops there were a 
dozen automobiles, 
mostly Fords, Men 
drese] in styles wn- 
change! for centuries: 
Every WOM Wore the 
chader, with veil, There 
wos no hint of the West 
about the police then. 

“Awl it really seened 
to be at the ened of the 
world. Getting 
neint a long sea voy- 
ace. followed! bv a Ledti- 
ans ip overland from 
the Blick Sea or the 
Persian Gulf," 

Hut Riza Shah Pah- 
levi, father of the pres- 
ent Shah, changed Teh- 
rans face. Alaking: the 
capital the symbol of 
his westernixation jal 
icy, he radically te- 
planned and rebuilt it, 
Down come the -wall 
Hoa avenues, imter- 
eecting ot right goles, 
were cut through 
sualic, congested areas 
Imposing Government buildings, combining 
native and Western architecture, sprang up 
Palaces, a henrisome museum, starliumn, wWr- 
VerSsity, and magnificent (Officers Club were 
liuilt [he city spread out, and ite prowth 
accelerated, 

Tehmo today offers many a curious. con- 
trast. Its often thick traffic t a mixture of 
streamlined American automobiles, feets of 


here 


Iranian Bokers Create Ther Own Styles. 


neuinet the root of a dome 
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small Gritish-built taxis, pushcaris, wagons, 
handmade buses, war-siurplus trucks, and ploc- 
ting burras (page 444), Worn 
are painted in bright desires, 
Horses’ Jegs and toils-are dved henna: blue 
beads on their hartess ward off the evil eve. 

Even in the ciiv's main square a flock ol 
sheen and goats, perhaps @ string of camels 
in from the desert, may momenlurily te up 


trathc.*= 


Cars anid 


Peumelric 


Though the ctty boasts broad streets, tralic 
lights, dial phones, and pretentious buildings, 
[t still lacks sanitiiry water otwl sewage sy3- 
teme. Water from the mountaims flows m its 
eqjuare shone gutters, called pete Children 
wade in it, men wash in it, animals drink it. 
Wo foreigner touches Jube water, nor do those 
whe can afford a well or to patronize the 
“warm of water peddlers who fill their two- 
Wheeled tank carts at citv wells, but tor the 
mas: of pecypele it's thi oniy wiles iwillible, 

Kelore we left, we watched men laying 
huge witer muine down the center of one al 
the city's chief thorouvhfares, marking the 

oer [In the Natowat OGnremare 
“CH andl New th Pera.” by the Bare 
Senkiember, 1 
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ness Ravetelule, 

nnd “Modern Persia ood Tis Capital,” 
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This One Specializes in “Ereadbaskets” 


‘Homve bakes) tirittl over p chearcoal-iim, Most 


erve it folded like napkin. 


dawn of a new era for Tehran (page 430). 
Iran's chief city, like the country as a 
whole, is still enly in the shadow of the ma- 
chine age, Local products are largely harul- 
muck, from the shiny samovar that graces 
every home to the heweloonw Diwihes Ol Lhe 
nation’s buses. built on U. 5. track chassis: 
(Many of the buses, copying Cadillac, sport 
tall fins), Ports of the city seem like surging 
bechives, their people banging and clattering 
aw from dawn to dusk. If your muitomobite 
motor needs a new part and one ien't avail- 
able, the chances are an tan be 
hondmade in short order 

Factories are few: modern plant produce 
textiles; cement, Cigarettes, bricks, and car- 
South of the city a dorest of tall chim- 
neys marks the yards that turn owt the buft- 
colored bricks from. which the capital is truilt, 
There, ton, stands one of the world’s. largest 
Poin clevators, whit h Tranians coll “silos,” 

Shops are small, Tehran hes oo department 
ore, unless its vast covered hazgnar can be 
called one, and no real grocery, The christ, 
not the grocer, sells powdered mulk, and only 
the cereal man sells rice, Evervone seems to 
be in biriness for himself: butcher, baker, 


vereiable man have their tiny stalls. 
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Sidewalks swarm with men and boys selling 
lntiery tickets, sunflower seeds, chewing gum, 
candy, ofanges, fruit drinks, neckties, socks, 
or beads, ‘The corner snack bar isa charcoal 
bragier, over whieh broil skewered lamb bits 
and chicken livers. 

A wide variety of foreign goods, from. ns- 
pirin to zithers, fills shop windows. United 
States products predominate, Though few 
customers read English, window placards ask 
“Which twin has the Toni?” or extol the 
properties of an American dentifrice or deo- 
durant, Nearly every window displays a 
backwround gallery of pin-up girls or Holly- 
wood) stars. 

The “star” most often seen is Walt Thisnev's 
Mickey Mouse <A. favorite Persian food is 
weet (pronounced “mahst’), which is -some- 
thing like youburt, and the beading brand is 
Mickey mast. It comes in small earthenware 
jars; with the inimitable Mickey prominently 
displayed on their paper care. 

Most shops have radios, which pour forth 
news reports amd the wailing music of the 
Fast. Atop the two and three-story build- 
Ings antennas are strung on slender poles, 
favorite perches for fat black-and-white crows. 

Western dress predominates in Tehran, un- 
like any other city or town in Tran. Men 
wear tiflored business suits, but a minority 
of the older women cling to the Mowing chadar 
(page 429), Inany crowd, only amuiles, an 
expounder of Islam, in turban and black 
gown, may serve to remind a visitor of where 
he 15, 

City of Rags and Riches 

Tehran is a city of rags and riches, Expen- 
sive American automobiles are legion. Fal- 
aces and pretentious walled villas dot the city 
and its northern suburbs: On the sidewalks 
well-dressed men brash elbows with barefooted 
porters, well diggers, and other laborers in 
mas, while flanking the main revicdl south to 
the shrine city of Rai (or Rhages) families 
live like wnimals in caves. 

Hut, unlike other cities of the Middle East, 
Tehran has few heguars roaming ite streets. 
Sponsored by a princess of the royal family, 
they are housed and fed in a rehabilitation 
center, where they learn useful traces, 

With a Incal friend we wandered, vaping, 
through miles of narrow, covered streets and 
alleys in the bazaar. To this maze, the coun- 
iry's commercial heart, countless products 
from every part of Iran and many a foreign 
land find their way. Booths exhibit a be- 
wildering arry—jewelry, shoes, spices, dry- 
Hoods, hardware, brass goods, copperwiate, per- 
fumes, und grain and other foods, 

Everywhere were the sights, sounds, anel 
emelis of the Rast, Crowds jostled in the dim 


The National Geographic Magazine 


passages: ocvery human type wis there, 


‘Women handled goods while shrewd deal- 


ers, pulling pipes. feigned indifference. Other 
onsewives, in groups of twot and threes, 
haggle jong to get a bargain, Barefoot 
urchins deried om errands: for thelr masters. 
Shouting men leading heavily laden burros 
oat the crowd. Merchants bowed and 

kened to us or, guessing mur nationality, 
shouted “Okay, okay” and waved toward 
their shops. 


Tehran's Fabulous Rug Mart 


In a covered square off the street of the 
shoemakers we found the rug mart, Piles of 
mhultihiied rigs reached almest to the domed 
raat; every type of Pérsian rug was repre- 
sented, from tribal primitives to silk-hacked 
beauties that Joakerd like paintings. From 
high balconies hung lustrous carpets fit for 
palaces, their rich colors glowing. While | 
browsed, [ heard) cameraman Roberts's Vir- 
finia accent bargaining with a dealer, But, 
inexplicably, the merchant wasn't in a bargain- 
Ing mood, and we left empty-handed. 

Time and again in Tehran we were told, 
“This isn't the real Iran. Toke o long trip: 


see the unchanged countryside.” 


Bager to do just that, we arranged a 
trip south some 600 miles to Isfahan, home 
of James Motier's unforgettable character, 
Hajji Baba, to ancient Fersepolis, and to 
storied Shiraz, Hut first, to get a briefing in 
Persian geography, we sought out an Ameri- 
cant who had spent most of a lifetime in Iran. 

This land is: vast, strategic, and full of 
oil,” were his first words after learning the 
ee of our visit, Getting a map fram 

is desk, be spread it on the table between us. 
An index finger swept across the country just 
south of the Caspian Sea. 

“Here are the mighty Elburz Mountains, 
rising to more than 18,000 feet,” he susie. 
“Vou can see them from the windew there. 

“And here,” he went on, “are the Zagros 
Mountains along Iran's western and stuth- 
western boundaries, Together they form two. 
sides of a tough triangle with its anex aimed 
at Turkey. Between them lies the heart of 
Tran, a vast plateau covering half the country 
tte averaging 3,000 feet above the sea. 
Rocky hills, funtastically eroded, cut it inte 
numerous valley basins, You" M spe a pool 
cross section of it on your trip.” 

Pauusinuy to relight his pipe, our friend went 
on: “These mountain walls, Elburz and ‘Za- 
vros, shut off moisture-laden winds, and most 
of the plateau gets less than 10 inches of rain- 
fall a year. So it's largely sand or stony 
desert, or steppe, ATL life there depends on 
iffigation, Towns and farm villapes are 
green islands in a barren sea, Almost every 
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square foot of productive lind has been won 
from. the burning sun, the sand, and the wind, 
only constant toil keeps it won. 

“Stretching some 650 miles southeast of 
Tehran are two of the world's most formidable 
deserts, the Dpsht-i-Kavir and the Dasht-i- 
Lut, They're trackless wastes, with huge 
salt flats: parts have never been explored. 
They look like the second day of (Creution, 
before life or vegetation appeared on earth, 

“Qnly 10 percent of the land of Tran is 
cultivated, and a third of that depends on 
irrigation, Another [5 percent is grazing 
land, for most of the plateau has a stubble of 
course grass or sagebrush. Mountains, for- 
ests, amd barren land cover thé remaining 
three quarters, ‘The best form land is in the 
northwest and along the Caspian shore.” 

“Where does the water come from for all 
this irrigation?” 1 asked. “From what little 
I've seen, Iran has very few rivers,” 

‘Vou're right.” he answered, “and even 
fewer fresh-water lakes. Have you flown 
over much of Tran?” 

“Only from Damascus bere, andl to Abadan 
and ‘back, 

“Tid vou often notice long lines of holes 
in the ground, sometines running for miles? 
Look like anthills from the air.” 

“Certainly,” I answered. “Cant miss 
them. They reminded me of gophers’ holes;* 

“Those are Aeneas, About four-fifths of 
the water used in irrigation on the plateau 
is subsurface. Diggers hand-sink a well in 
the hills, Lf they make a strike, they tunnel 
an underground bed for the water to the 
nearest villaze, Fivery few hundred feet 
they dig another shaft to bring up dirt and 
to use later for repairs, Rother an ingenious 
system: been used for centuries. There's 
very litthe evaporation, antl the water cant 
be stolen.” 


Journey into Southern Tron 


Early next morming we drove through a city 


just awakening and headed south. Behind 
us conéshaned Bemavend, Iran's highest 
wak. wore a cap of white clouds. Aheadl, 


the brilliance of the ising sun was reflecter! 
in the golden dame of the shrine of Abdul 
Avimal Rat (page 4503, 

At Tehran's doorstep began the parched 
platedu, over which we clreve for two days 
to reach Shiraz. Some sections in their utter 
bleakness resembled landscupes on the moan. 
AL wide intervals walled adobe villages, with 
grein flelds-and slender poplar trees, or an 
upthrus! range al jagged, rocky hills broke 
the monotony, Gendarmerie headquarters, 
looking like Holly wourl's version of French 
Foreign Legion posts, were spaced along 
the roid. We saw few inhabitants—an oc- 


+1 


cusiinal shepherd or o group of men, suh- 
burned black, working on the highway. 

Tank trucks marked BE (British Petrol) 
lined both sides of the read for miles as we 
entered Qum, for the city is a major distribu- 
tion center for gasoline. Hetter known & 
its revered pecition as a boly city. Second 
only ta Meshed in Iran aso place of pilgrim- 
tine for the devout, its: beautiful golden- 
domed mosque holds the shrine of Fatima, 
daughter af the Imam Mfusa al Kazim, 

Qum is also the birthplice of the Old Man 
of the Motntains, Hasan-i-Sabbah, 1!1th- 
century Tounder of the dread) Order of Assas- 
sins, His headquarters was the Rock of Ala- 
mul, a fastness deep in the Elbure Moun- 
tains, whence he sent his messengers of death 
to dispatch his enemies. Many of his fanatical 
followers were home-town boys from Qum. 

Skirting the Great Salt Desert 

Leaving the asphalt, we skirted a range 
of naked hills and took an alternate route to 
visit Kashan, noted for its fine rugs. Our 
only step was made to watch kanat digiers 
ply the trade they band down from father 
io son for generations, Men, working a 
crude windhiss, lowered wu sraall bey into a 
180-foot bole. Every few minutes -up came 
a leather bag filled with dirt. In this way 
thousands of miles of these underground 
water tunnels have been dug all qver the 
[ranian platead, 

Gusts of wind blew swirls of dust across 
the road and dissipated the cloud that 
streamed behind our car. A hage wrapped 
the horizan in mystery. Eastward, seem 
ingly limitless, stretched the great salt cles- 
ert, shimmering in the heat. To the west, 


gaunt rock hills. pastebshacded, mae a 
grotesque skyline, A caravan of camels 
plodded by: carrion birds glided above o 


burrs carcass, | pointed oul to Joe a placid 
lake with wooded islands, He couldn't see 
it, When | looked again, it had disappeared. 

Green burlew fields marked Kashan's out- 
skirts: the town itself was sun-baked and 
almost treeless. Halting at a trafic circle to 
have our travel permits checked, we inquired 
through Petros, our driver-interpreter, for 4 

“tug factory.” 

A stall crowd gathered, launched into 
animated conversation, and chose one of its 
members to guide ws. Through narrowing, 
will-Hner) streets we drove until we had to 
abandon the car and proceed afoot, Thread- 
ing a maze of alleys, we stopped before a 
weather-heaten door. 

A wizened old woman answered our knock, 
bowed us in, and led us- to her bedroom. 
Opening off a court, it was bare except for 
bedroll ‘and a logm on which hung an un- 
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Iranians Secraich Hard to Win Food from Grudging Sail 
[nh many 4erctings of the cauntry fainmer tee melds urchaneed| for tentutk Miotiing wach pull heey 
lrunvet fined with metal teeth over eran to thresh it frond tinped wooden plows scratch the sail, or workers 


ture Ho with epares: Four-out of tive Loudans werk on the fan, 


finished tapestry. ©n the wall was a picture darting siecle § Hances: he of photographer 
of Christ, Exquisitely done, the tapestry Kobertis’s wiles failed to get even one of the 


iitieses, nvmphs ani fauns dancing to alter each flash photo small hands reached 

Panpipes Viimiting ber work, we @eked, back for burner-out bulbs: 

hy sums, Whether she also made rugs A Across bhewk pwns GAS naw ec ker neaks 

toothless smile, a choke of her beads and an we drove toward Isfinhan, Shoneri La farm 

Invitation i have ten were our answers, Villoges. liteunpporting oases. nestle! in arid 
We frurnel the antomolhile surretrniledl lw walleys. Hich on o ride we stipped | aoe 
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showed oa classical Greek scene—owls and workers to look. around Fei 4 iQ | Pay 


admiring housewives who hod come to fill 9 Weenie View Of one (pages 460—] r rut 
wold jars Ot on Rear yY Underground restr- trees were in blossom, birds sang, amd squads 
voir, its ¢laborate tlle) stairway resembled of bronzed, barefooted farmers turer ovet 


an entrance to a suleway, SGil mace fertile by water from the nelehbor- 
“The woman in the blue chadar-says she ing motintains 


makes uve.” Petros told tos Tall, cone-shane! stroctures of sun-dried 
smiling, she led us to her hone, a pleasont brick, resembling Doré drawings of the Tower 


Villa that had seen better days. In ite court of Babel, picuied our corosity 
vated a claten moppers made oud pies beside Isfahan's outer fielrs, 
a pool, A three-sided room facing the court “Pigeon hhooses,” said Petro "lstahan 


as we Teached 


house two big looms with unfinished rugs. farnmners- keen thousands of nC 
A mural showed Perstun hunters chasing feet eating, good fertilizers 

paselies and ies, Another clepucted & anm- Aiter a welcome shower and dinnet in the 
val, complete with dancing girls, tithtrope TJrantour Hotel, we took a stroll on Chahar 
walker, magitioun, anu strong man, Havh, the citys wie main avenue. It wis 


several) young girls, squatting cross-legged ‘Thitradiy evering, the Moslenr equivalent of 
GN sin improviser saloid, wirked furiously Saturday night, Crowds, almost exclusivels 


on the lateer ruv. Chattering amon. them mile. <auntered salon the aidewnlks Watched! 
schyes, they tied knots faster than the eve teams, pulling handsome open catringes., clips 
could follow The visitors. received only lapped on the asphalt. Youths talked on 


Journey into Troubled Tran 


street corners or ftode the latest style In 
English bicveles. Decorated! sidewalk stands 
sold soft drinks. Several brightly lighted 
movie houses advertised old American films, 
Including T'te Siew of the Cross, Public 
baths, their red towels drying on roof tops, 
did o rush business, 

Older men wore bears, dyed henna, aril 
usually the Eastern type of dress. Occusion- 
ally a green sash procliimed its wearer a 
descendant of the Prophet. One old-tinter, 
seated before p-shop, covered his face us 
we passtd so. that his eves might not lbe- 
hold the infidels, 

A lowd-speaker on the Chahar Bagh Theo- 
logical School (page 433) harangued the 
crowds about conditions in the local textile 
mills. Newspapers carried a front-page cor- 
toon in color showing Prime Minister Attlee 
shaking hands with Premier Stalin while 
fran went up in flames. (Widely held in 
Iran is the belief that Britain and Russia have 
a secret agreement for dividing the country 
between them,) 

Hack at the hotel we met Consul John 
Ordway, whe represents the United States: in 
Isfahan. Far into the soft, star-studded Per- 
sian night we talked of this storied city. 

“In the 1ith century,” he reminded us, 
“Persians called Isfahan ‘half the world'— 
and not without reason. European travelers 
of these days left descriptions of it that 
sound like the Aradton Nigets. Apparently 
it wos @ fairyland of magnificent palaces, 
beautiful mosques, and enchanted gardens. 

“Shah Abbas the Great, a contemporary ol 
Queen Elizabeth, was responsible. He made 
Isfahan his capital and atlorned it with ar- 
chitectural jewels, Many still exist; you'll 
marvel wher you see them. 

“Isfahan is still a place of importance,” 
he went on, “which is why we've just opened 
a consulate here. It’s central Jran’s main 
communications, textile, and agricultural 
center. [his lovely oasis procuces wheat, a 
useful substance called gum tragacanth, lin- 
seed oil, almonds, wonderful fruit, sausage 
casines, aml half the textiles made in Tran." 

A friend of John's, a Bakhtiari leader 
dressed in well-cut business suit, joined. us. 
Temporarily tik switched to movie cameras 
and projectors, bis hobby, When someone 
commented on His fluent English, he laughed 
and said, “It's rather limited, I'm afraid, T 
was educated in France and never -studied 
English. Bought a stack of old comic books 
a couple of years ago -and taught myself.” 

Early next morning we wisited the Maican-i- 
Shah, the majestic squnre that Shah Abbas 
made the hub of his mew capital (payes 
452-3). Already it hummed with activity, 
Merchants, running a curb market, displayed 


Ads 


miscellaneous wares from pins to old door 
hinges, Whenever trade siackened they lolled 
an bright rugs, sipped tea, and smoked water 
pipes. Local farmers sold mounds of fresh 
pews to retailers, Western music drifted 
across the square. Two taxi drivers orgued 
the cause ofa creased fender; while a recalci- 
trant donkey brayed lowurtiy. 

High above. this hubbub soared the magnifi- 
cent turquoise dome and minarets of Masjid-i- 
Shah (King’s Mosque) and Masjid Sheik 
Lutfi Utah. Tn gaping wonder we walked 
around the square to see these masterpieces 
of old Persian architecture from every angle 

Later we visited the mosques anc saw their 
wonders al close range. Atop the rool of 
All Kapu, o small palace the Shah used 
aso gatehouse for his other royal residences, 
we had an unforgettalile view of Isfahan 
(page 454). From Ali Rapu’s pillared ve- 
rainda,-a roval box, the Shah and his court 
watched polo matches and exhibitions of 
horsemanship aod military prowess. [t= top 
floor was a banquet hall; niches still cover- 
ing the walls held the vessels, cups, anc clrink- 
ine glisses of the diners. 


Anvil Chorus tin Isfahoan's. Baxoor 


For hours we wandered in the twilight of 
Tsfahan's big covered bazaar, Holes in the 
street's vaulted roofs admitted bright shafts 
of sunlight that resembled batteries of spot- 
lights, n the street of the metabworkers 
a thousand hammers tapped a ceaseless anvil 
chorus: In hundreds of small workshops 
boys tender tellows and roughed out work, 
while craftsmen fashioned delicate pitchers, 
ormamental trays, and samovars. 

Deep in the cellar we watched a patient 
blindfolded camel turn the giant “stone of a 
primitive, centuries-old linseed oil mill, 
Climbing to the bagaur’s sdobe mol, we had 
another eye-Hlling view of city and square. 
Investigating the sound of a bell close by, we 
discovered a cow placidly chewing her cud 
Ina penthouse enclosure, 

With a local artist we visited the !7th- 


century Armenian Cathedral of $1. Saviour's 


and: its remarkable museum that mirrors 
three centuries of Christian life in Isfahan. 
To his capital, to stimulate its aris, crafts, 


and commerce, Shoah Abbas transplanted 


thousands of Armenian families from Julia 
(Dehulfa), on the present Soviet border, fn 
1605, Their descendants forma sizable mi- 
nority in [sfahan: many have relatives in the 
United States. 

In (hihil Situn, Palace of the Forty Fil- 
lars, we traced Persian history in old murals 
and drank tea with the Chief of the Depart- 
ment of Antiquities, 


“Where are the other pillars?” 17 asked, 
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where [stahan's tameows chase 
diverwoare  buorectroel 
ihe city s adttractiive Scheel of 
Fine Arts we visited classes i 
old Persmt aris and crait 
nattery, inlaid cabinetmaking, 
ned miniature painting (pHige 
ASS and nihers in Vy este 
cculnture anc crawing 
south we headed again, 
Hour aiter four acrass hare 
wastes and over low mountain 
nasees, The torther we went 
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tucked im a narrow valley. 
Bullocks pulled wooden «tee 
tipped plows across narrow 
helds: close by, an attractive 
schoolhouse neared cormple- 
tion 
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Kash@ai Nomads, Visited During Their Spring Trek, Said They'd Never Seen o Camera 


Skeptical wt first, they four) pesing lor pictures om 


the Kuchesiy mizrated from Turkey; they ati] on 
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we sought tuned out to be a lvinguet: 
A late-afternoon sun cast long 
when the toweriniz columns «ti Peraerwilis 
cupital of ancient Persia, lodimed belore us 
Hacked by a beetling rock wall, chownine 
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this spectacular site (page 459), 


presse 
| 

overionk “Lhe 

ridin, 


The a = ih : it [ss sy 


Six SWericins if Persepolis 


Persepolis was fot 
were Welcomed by Dr. Ali Sami, Director of 
Excavations: Dip. and Mrs. Kichard Ejting- 
hausen, of the Freer Gallery of Art in Wash- 
ington, £9, Cs twe Tads from the University 
of Mithian: and a couple from the French 
Fimbassy in Tehran. We were wined, dined, 
bait oie 


and oheneed in comfortable 


deserts Phere we 


roc 
you Can bet. is the first might I'v 
ak We 
put On a sow During our brief stay we 
caw Persepolis in a porgeous sunset, by monti- 
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hid mb rete, 
tant continent, wi 
brilliance 11 4 Tt ll moon in the fin ESLEps nit 
Longs through the heart of 
in empire long dead, 

Black gtitckin tents dotted valleys 
hillsides south of Persepolis, The 
PTET ion of the Rasheais had presun, WW i= 

ie around Firuzaliae, south of Shiraz, 
these hardy people gather their thoéks; pack 
their few pf und -start for lestunt 
highlands near Isfahan at springs first sien. 
In dutumn they retrace the long, slow trek. 
‘ach —seminomacic Lurs, Kurds, 
Hukhtimn, Kashgals, ant lesser tnohes— 
Make op un estimated one-sixth of Iran's 18,- 
OO0,000 peapilatiai.7 
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newborn kid in her arms. Chickens, feet 
tied, were slung in pairs actoss packs. Youths 
carrying long staves kept the flocks: moving. 

In 4 wide green valley we visited a large 
RKashgat encampment (paige 463). Dogs 
howled and children appeared as if by magic 
at our approach. Two men, capes beld 
high about their faces, came toward us, 

We greeted them, and Petros explained our 
business at length, Oecusionally the older 


“What does he say?” T asked, 
“Tm not sure,’ Petros answered with a 
shrug. “These people use many Turkish 


words. But [ don’t think he understands 
what ‘taking Hictures’ means,” 

With passport photographs and wallet snap- 
shots we tried to get the lea across. Joe 
took Peétros’s picture, showed his cameras, 
and let the men peer into the view finders. 
Finally they posed for us (page 447), Shy- 
ness disappearing, they took ts on a tour, 

Roys brought us brimming bowls of butter- 
milk. Gnatled grandmothers tended babies 
or worked at portable looms, Younger 
Women, 
turned from us. Men took predinner maps 
or gathered ding for fires. Every youngster 
in camp followed us about. 

Part of Nature's pattern, this nomad. life 
is almost changeless in its ebb ond flow across 
the Iranian plateau. Modern times have 
passed it bir: litth we saw suggested the Ma- 
chine Age. Largely self-sufficient, hardy, and 
self-reliant, the tribes follow an ageless way. 
Long before Persenolis governed most of tlie 
known world, similar tents dotted near-by 
hills ancl valleys. 

Virginia license plates on a station wagon 
parked outside our hotel in Shiraz gave us 
an unexpected thrill, Inside we met Mr. 
Elein (Groseclose, author and expert on Tran, 
Louring the country with his wife and. three 
daughters. 

“Shiraz,” he told us; is noted for its lovely 
gardens, beautiful women, and fine wines. 
Birthplace of Sandi and Hafiz, the celebrated 
poets, it's Tran’s poetical capital. Besides, it's 
probably Iran's mest up-to-date city’ (pages 
445, 457). 

With Mohammed Ali Bahadur, Viee-mayor 
of Shiraz and a graduate of the American 
University in Beirut, we made a whirlwind 
14-hour tour of, this unustsal city. 

UShirag was Persia's capital 200 years ago,” 
he savl. “Rarim Khan 4and, one of old 
Persia's best rulers, rebuilt it, a5 Shoh Abbas 
did Isfahan, Now, partly through the gener- 
sity of one of cur leading families, we're 
huvinut another big building boom, 

‘Since the war, wide avenues have been 
cot and streets paved. Much of the city 


busy with chores, Kept their faces: 


The National Geographic Magazine 


has running water and other modern con- 
veniences. Population has jumped a third 
in the list decade, and whole new sections are 
being Laid out,” . 

Atop o new 8,000,000-rallon reservolr we 
saw thi¢ delightiul onsis i in panorama. We in- 
spected deep wells and big American pumps 
that will complete its witer system. In 
rapid succession we visited hospital, medical 
college, library, college of arts and crafts, 
athletic feld, stadium, and swimming pool, 
all recently finished or being: completed, 

We wandered in dream-world gardens 
scented with the perfume of roses and orange 
blossoms, drank tea in cypress-shpcles) villas, 
and paid our respects of the tombs of the 
poets. Duek found us nding on n wide, cir- 
cular bowlevard being constructed on the 
city’s old abandoned moat, 

‘Come see an old Persian institution, 
vited our guide, 

To a former public bath, built by Karim 
Zand, we went. In the pit of its amphi- 
theaterlike distobing room ia ‘dozen men, 
loins girt in red towels, were doing rapiil 


an 
it 


push-ups: A spare, srizsled veteran set the 
mace, Cross-levred on a dais, a drummer 


wait out a wild, throbbing rhythm anid 
chanted in: a singsong voice, 
Athletics to Poetry 

With scarcely a pause they switched to 
deep knee bencls, in-position jumping, hop- 
ing. Club swinging, weight lifting, mad whirl- 
Bs and dances that would make an Apache 
jealous, As a climax, they paired off and 
started wrestling. Ceaselessly the pulsating 
drumbeats and the weird chant continued, 

“it's what vou'd coll a physical culture 
society,’ Bahadur explained, “They're all 
over Tran. The practice goes back some 
seven centuries, These men do this from 
® until §, marning and evenings, six days a 
week, Their leader i 70 years old; the 
drummer is chanting verses from Persian 
poets, Like to join?” 

While admitting my waistline would bene- 
fit. I begeed! off. 

Our time in Iran was growing short. Back 
in the capital, we made preparations to leave; 

“Dent ao before pou see the Caspian 
coast,” we were told. “It's another world." 

So we stole a few days, visited an amaz- 
ing land of rice fields, tea plantations, lush 
semitropical vegetation)—but that's for a later 
story. Soon we were winging west over now 
familiar Persian lond patterns, over the 
ancient vallevs of Tigris and Euphrates to 
Cairo on the first lez of our homeward 
jourmmey." 


* For additional aniclea on Tran, we “Samionar 
Gamuceme Maoarnse Cumulative laded, 15896-1950." 
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Far North with “Captain Mac” 


By Mirtam MacMitan 


ARE the wheel, Miriam,” sail Mac, 
quietly, 

As T clutched the big mahogany 
wheel, “Hard aport!™ he directed. Then, 
jumping on the deckhouse, be called out: 
“Cast off the lines’ Half-speed astern!” 

Slowly the Botwdain backed away from the 
dock at Boothbay Harbor, Maine, away from 
cheering friends and relatives ashore and an 
small beats around us, The orders, “Steady on 
the wheel,” then, “Abead-slow,” made me tin- 
gle with the realization that ance more we were 
headed. back to the North—to clear waters 
filled with bluish-green ice and fantastic ice- 
bergs: to a land where the midnight sun casts 
a glow on snow-capped mountains; and 
straight-haired Eskimos dart about in seal- 
skin-covered kayaks, 

Even our S88-foot Arctic schooner—name 
gold-leafed on ber bow, white hull shining with 
fresh paint, spars newly varnished—even the 
Bowdoin seemed to glory at thought of being 
washed once more by icy waters, or tied to 
an iceberg while her crew refilled the water 
tanks, or “slowed down” while we phote 
graphed a polar bear, herd of walrus, a nar- 
whal, or perhaps Eskimos. 

Now, a5 she glided ahead, she seemed im- 
patient to face once more the exciting uncer- 
tainty of poking her nose into those uncharted 
inlets along the icv, ledwe-strewn coasts of 
Labrador, Baifin Island, Ellesmere Island, and 
Greenland (map, page 467). 


Kombarded with Questions 


Tt was June, 1950. This would be the 29th 
expedition ta the Far North for my husband, 
Commanter Donald B. MacMillan, U.S.N.B. 
(my own eighth), and the beginning of his 
42d year of Arctic exploration.* 

Weeks of hard work had prepared for the 

expedition, Then, in the last few days, there 
were endless questions: “How can this little 
boat stand the strain of that ice?" “Will you 
bring back polar bears and walrus—aline?” 
“How do you ever cook a walrus in that small 
even?” “How do you keep warm?” “Why 
do you call that’—peointing to the crow's-nest 
at the top of the foremast—* the j ice barrel?” 

And, looking directly at me: “Where co vou 
wish your hair or take a bath?” If 1 hap- 
pened to be In the after cabin near ny bunk, 
I'd point to the small basin in our four-by-four 
“head” and sav, “Dn that basin—if we have 
enough water,” 

With all the questioning crowds; I some- 
times wondered how we ever managed to stow 
on board under floors, in closets, in every 
cubbyhole enough food (four tons) for 14 


men and one woman for four months. Not 
to mention 2,700 gallons of Diesel oil, 600 
gallons of water, three tons of cool, and sup- 
plies for the MacMillan-Moravi ian School at 
Nain in Labrador, (page 461). To forget a 
single necessary item—a spare part for the 
engine, a tool for repairs, even a light bulb— 
might prove disastrous, 

But somehow we got everything aboard at 
last and with pounding hearts could thrill at 
what lay ohead—new experiences and dis- 
coveries, both geographical and scientific, 
Mac's answer to the question so often asker, 
Why de vou go?" is significant, “To learn 
something,” he replies, And after 42 years 
he still “learns something” on every trip. 

Commander Donal] B. MacMillan's #x- 
peditions have been sponsored by geographical 
societies, including the National Geographic 
Society, and many museums. He has done 
work for the United States Government, for 
the Carnegie Institution of Washington, for 
many colleges—Bowdoin, Yale, Harvard, the 
University of Tinois, and others, These ex- 
peditions have ranged from a few months to 
one of four Jong years: 


Not a Sailor in the Crew 

The scientists, professors, calleve and pre- 
fairatory school students who po slong to do 
research im botany, geology, ornithology, 
aology, ancl anthropology mike up his crew. 
He never tikes a professional sailor. He de- 
pends entirely upon training these men and 
boys, some of wham have never been at sea, 
Each one stands watch for’ard, takes his trick 
at the wheel, scrubs decks, shines brass, helfrs 
the cook, And I’m no exception; I da all 
these things, IT take orders from the Captain 
and the mates and, when Tm scullion for the 
day, from our cook (page 473). 

After two days’ cruising along the Matne 
cimst, GUT Breen crew were getting used bo 
the routine of the ship: now they were ready 
for the start around Cape Sable, Nova Scotia. 
Each man had had a chance to steer by com- 
pass and knew what it meant to trim sheets 
and pull on a halyard. 

The sum was setting when we anchored in 
the sug littl harbor of Cutler, Maine. It 
painted the sky a brilliant red anil deep vellow 
as it dipped below the horiaan, 


*Ser, in tha Natteye. Geocearpic Manatee: 
"MatMillan Arctic Expedition Beturns.” by Donald 
BR, MatMillan,, November, 1925; “Naturalist with 
MacMillan in the Arctic,” bw Walter N. Koelz, and 
“First Nati Color Photagraplis from the Arctic,” 
22 ills., both March, 1926, “MacMillan jn the Field," 
October, 2s; one * “Scientific Aspects of the Mac- 
Millan Arctic Earadition,” Siotcmber, | ars, 


on 


Balin Ishinders Try to Follow Aowdoin's Course on Charts 


Pudding ital kavaks, bssimer teliom tenlite 10 
return tach reo wai the ws lic] iF iment 
omc Atillan tH Tetnrk ie 1 the ir | ip an 


st Torning were up with the sun and 
reacts ei lve clas Ri | 

wiles delight.” hele true, ancl 
lor the Bay of Fundy an 
uther conclhitinhs, 


na P=. Ver OU Saad fo ee oh 


Lhe SIMI, § OMEN, 
ribet 
PiU Lhe et 


Sable unile perbect we 
L ft 

enough to pretudice some of the new members 

wainst Clayton Alodgdons delicious turkey 

jinn All hanils watch for the Lurcher 

Lughtship, said Alac, im an attempt 

their onc: from stenmchs to maviration 
When that rel-colores| 


to turn 
= — F i rT k 
liehiship tuna came 
our coUTse 
TWLHATE 
nicked up 


LO nos 


VIEW, We Were ready to set 
al idland. Keeping well to the 
as rouriled? that ished 
One hooy, whieh 
PUT Lie tise eier af RL ees Wa 
Wreck on | Ta 
Nel dg 


Ihe present we 


ik’ E we coon 


Mi wp, 7 ] 
LIC k ST ae 
Li 

il along ere. 


» VET cheert | hilt 


Pst Ea 


= 
= 
he 
a | 
Fr 


1 
en Ee 4 : 
ren La «Ler 


pot ve ‘or Le banciy One hundred and 
nehiy men, worn, and cloldren, Lrish im- 
nuerants: drowned] The Aweh-aren was 
list here, too, i a+b Lod also the—" 

There was (quite a list. We were thankful 
i) eS Ln 


— 5 . = 1 , a Lael a | | 
mites from home and sever out af aight of cl | 
i 
" Pane: Tnket parte wae Asbo when Carman 
T e rs - 
ia | Lay ni iy ifurk Fu at) a] 


vidoe revit 
then Hrazil Rock 
Halifax lightshi 

ened to be my trick 
rath 


Lering on 


oo 4 
it pie Sabie ith ease 
apron hed the 


= 


1nd what a sicht, ti 
the water. vold flas 
light= pin-pricking the distunt 
port hand! As | looker! aloft and pulled 
wheel a bit to starbourd to | 
full, every soarkling 
amd smile with 


| : ae | dea 
LA. We Wer passing | e crv. 


Sl fit sermnend i 


mie? 


tion behind: that we were. beading north! 
Fishing Bouts Are Haeards After Dark 
Clear weather continuerl all the war tat ay Me 


But a number of smull boats here and 
there in our pathway tiade me shuddet ] 
thoveht of that tome im thick foe when we 


aimee ren dnwn cpp rit [ieee PShermnen 


Lo 5 i. el - = i 

Pit less ol we miner. tiese Mmaves -kee Oo ment 

=. \. i 1 a | a -_—— | . 

qe] nine WIL ents, (Le? eee TEs I the 
al = oe T - 7 7 = Fer = I i | 
alive ics] Seni ot ili rE | ia Wheel) mrt! 


Ine the St. Peters. lock. areuserl the red- 
shirted workmen, who waver. the low [', 


hand-cranked the ponderous entrance gate t 


Yet us through, Mic jumped ashore and 
ereeted the customs officer, an old friend wha 
had been there almost as long as the Bowdoin 
has been entering Nova Scotia by way of the 
Bras d'Or Lakes.*  t was.o persinal as well as 
an official visit, Soon we were on our way 
Again. 

I always look forward to that run through 
the Bras d'Or Lakes, especially if we've taken 
it drubbing, a3 we often have, around Cape 
Sable. The pt t smell of spruce trees 
itself is worth a And 1 love the 
peaceful green fiolde: ing with grazing cows 
and sheep, which reach from the lake's edge 
hack to neat farmhouses and white churches, 

Ahead, off our port bow, loomed a high paint 
known as Red Head, a landmark and once the 
summer home of ane of the world’s great men, 
Alexander Graham Bell. A clearing on Beinn 
Bhreagh (“Beautiful Mountain” in (Gaelic) 
mirks his burial place. His large house, with 
its high trees and green lawn sloping down 
8 the water, has been iy te Tor mary years 

by Gilbert and Elsie Bell Grosvenor, We 
swt + in close, but three toots on our horn 
failed te break the quiet ashore. There was 
no flag fiving. Clearly the family had not 
arrived for the summer, 

A short distance beyond, ot Rig Harbour 
(Port Bevis), we stopped for the hight. Here 
Mac had spent many happy summers. with 
his praindparents as a bey, 


Last Tub Bath for Three Months 


When we landed in Sydney, Nova Scotia, 
next morning, [was the first ‘ashore. Hust lime 
wp the main street to order Inst-minute fool 
supplies and presents for our many friencs in 
the North. ‘The Bewdoin had o retill of oil 
und water while the rest of us enjoyed hot 
baths at the hotel, our last good soak in real 
a until we returned to Sydney three months 
rater. 

‘Only 80 miles of Cabot Strait separate 
Nova Scotia from Cape Anguille, Newfoune- 
land. Generally, however, it’s-a fogary stretch 
ant! a busy thoroughfare as well: $0 Mar 
watches the weather carefully. Late in the 
afternoon he decided: “Barometer's steady. 
Things look good for the crossing. We'll 
stort. 

Having crossed Cabot Strait before (shall | 
ever forget the rolling and tossing!), I was 
prepared fo “hang on.” But the going WAS 
so gwd | could think only of what all Arctic 
travelers know too well: good weather now 
means something coming later. Old Torngak, 
the evil spirit af the North, would catch wp 
with ws somewhere, somehow, 

So far, Mac has always managed to get 
the better of Tornegak, but there have been 

Se, in the Nationa. Geocearmc Mapas 
“Salty Nova Scotia.” by Andrew A. Brown, Muay, 
1930; and “Chan of Cape Breton, Ishind,” by Cath. 
ering. Dunlop Mackenrie, July, 1420, 
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“My name's Stone,” he explained. “Come 
in and mert the wife and kids,” 

After an hour's visit with Mr, and Mrs. 2 
lot of litthe Stones shvly peeking out from 
every corner of the sparsely furnished wooden 
shack, we knew all the fishing and) (rapping 
news. We knew much more: for ¢xaniple, 
that in Chateau there-are 13 families and 80 
people and that “We'se all named Stone,” 

In a village to the nerth, Cape St. Charles, 
it seemed] that everybody's name was Pye. 
And almost all the families in Red Bay were 
named Pike. 

I listened politely, but the handmade hooked! 
rags covering the wood floors were of far more 
interest ta me, Tempting for a woman about 
tO furnith a new home in Castine, Maine! 

The weather was still good the next mum- 
ing, and even with our stop at the St. Peter 
Télands to photograph herring gulls, elder 
ducks, and Arctic terns we were able to drop 
anchor in Antill Cove by noon, Here the 
crew refilled our water tanks from a clear 
stream at the head of the harbor. 

“TL came in here with Peary an the Roose- 
velf in 1908," sid Mac, looking reminisoently 
at the remains of an old whaling station. “The 
very place where we loaded about eight tons 
of whale meat.” 

“TWitele meat?” asked the cook. 

“For our dogs,” he explained, Then he 
iided, “We con easily make Battle Harbour 
before dark. It’s only six miles from here.” 

To my way of thinking, there's nothing essy 
In making port ut this so-called capital of 
Labrador, with its sulmon nets, trout nets, 
ledges, ond islands barely hidden at high 
water, 

There are few places. where Mac takes the 
Wheel, but. Battle Harbour is one. Deo you 
wonder | was nervous now when suddenly he 
said to me, "Do you want to take her in?” 
That much confidence in me I considered one 
a the high points of my eight trips into the 
ATCELE. 


Around the lecber? ond into the Dock 


T stood straighter as I gripped the wheel, 
determined not to hit one thing on the way in. 
First I steered for the-side of a ‘cliff until 
the bow practically touched the rocks. Then 
I slowly swung to port, just missing a ledge 
in the: middle of the entrance. Back toward 
the cliff again, almost graying the side, where 
wooden shacks and fishing Stages projected 
into the water, natives stood waving, and 
mangy summer-coated dogs howled at us. 
Battle Harbour furnishes a picture of what 
is to follow on the Labrador:-—dogs, barren 
rocks, anc shacks perched as if they're ready 
to drop into the sea at one puff of wine.” 
The Sotedom lived up to her reputation. 


The National Geographic Magazine 


“She could turn on al d-cent piece,” someone 
had said. We missed the sthall iceberg in the 
iniddle of the narrow harbor by a few feet and 
tied wp at the dock without a scratch, 

Our fiend, Stanley Brazil, for vears radio 
expert of the Labrador, was waiting to greet 
US. 

“Don ond Mariun back again! Looking 
youneer thun ever, How do you folks-do it? 
Good work bringing her into dock, Mariun!" 

It came in @ single breath, and a litle later 
Stanley was bringing us up to date on all the 
happenings along the Labrador: codfish were 
sctatce—no price, only a cent a pound: salmon 
hetter, 15 cents a pound, 90 cents in the 
States: ice to the north of ws: prepare for 
trouble—worst ice conditions in years! 

Despite the low price and-scarcity of fish, 
things looked busy ot Battle Harbour. 

\ fisherman stood in his dory, knee-deep in 


fish, tossing the squirming bodies onto the 
rocks, Two schooners were tied up to the 


dick, loading boxes of iced salmon, On shore 
bows nailed shooks into shipping boxes, 

But on the horizon one lone schooner, mak- 
ing its way north, showed the changing times: 
Once 1,400 schooners went north along that 
coast each year, returning tn late September 
of October with holds full af fish, Now, we 
were told, only about 50 venture north, — 


Where Peary First Told His Story 


We spent the first part of the evening ex- 
changing stories, and no one can tell them 
quite like Stanley, Liter we climbed to a 
dimly lit loft in the old Baine, Johnston & 
Co, building adjoining the dock (it bought aut 
aon English firm here in L870) and there 
listened whilé my hushand described, mt first- 
hand, a dramatic scene of 41 years before, 

As one of Robert E. Peary’s assistants, Mac 
hac been in this same loft when the tall, broad- 
shouldered explorer, dressed in rubber heots, 
ile raincoat, faded blue cap and flannel shirt, 
gave his first interview to the press after dis- 
covering the North Pole. His audience con- 
sisted of reporters and photographers, some 
Standing, some squatting on fish boxes and 
nets; behind them fishermen in ollskins peered 
aver their heads; small curious boys sprawled 
on the floor. 

All listened breathlessly, for this was one 
of history's milestones, After 300 years of 
struggle by many nations, ships crushed, crews 
lost, this man Robert E. Peary, who had 
reached the goal at last, sat here on the head 
of a barrel calmly telling his story, And sud- 
denly the night air had crackled with wireless 
messages which encircled the world, one to 

* See “Newfoundland, Canada's New Province,” hy 
Andrew H. Brown, Natiowal Gocsarenc Magarin, 
June. P49. 
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stroved by fire fn 1950. 
Phere is now nursing 
SLi at Mars Harbour, 
I! miles up the sound 

His splendid work is 
carried the 
(sreniel] Association, the 
hospital being at 
St, Anthony, Newleund- 
land, Duornne the summer 
Dr. Tony Padden crises 
north alone the Labradar 
in the Association's medi- 
cal chip, Afarrral, attend-  # 
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We made our way out 
of harbor the next moarn- 
Inf and ae Le iV 
aire north for S[7ea4r Fy int 
fut the sky didn’t look good ahead. From 
[he way Aiac was pacing the deck and hum- 
tiing—he alwavs hums a tune when there's 
trouble brewineg—Il knew we wouldn't be at 


been use thes 


Comte init loding MSE, 


sea for long. 

Alter elaht trips with him, [ve learned not 
io ask questions. I alse try to answer ques: 
ions of athers before Ainc hears them, in 
sameone in the crew insists on knewing 
exactly whit time we'll arrive wt Hopedale 
or Nain: or wav, with the weather looking 
we aint continue. I explain that there 
is no schedule for travel th. We 
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Before we reached the entrance, the fog hud 
acttled down, blotting dut sea und land, com- 
pelling us to depend upon our noses to guide 
Wt tia safe anchorage. With a whale-odorous 
wind coming directly frony the only active 
whaling station left on the Labrador, that was 
easy. ‘The boys rushed ashore and came hack 
with the news that three whales, killed in the 
morning. were being brought in that night to 
he cut up next ray. The operation was to 
begin at 4 iim. they said, 


How Experts Carve a Whale 


Tt wouldn't be the first time I'd gone ashore 
here before breakfast to photograph and watch 
the cutting up of whales, And IT cun testify 
that it is a far greater test of one’s stomach 
than the roughest seas encountered anywhere 
in the Arctic, But 7 was ready to-go again, 
for watching these expert Newfoundland and 
Norwegian cutters make quick work of a 50- 
af 6O-ton whale is a dramatic sight. 

Tn one hour, sometimes Jees, the huge animal 
is pulled onto the ramp, its skin peeled off as 
easily as vou'd peel a banana, and each section 
cut and distributed to places of disposal. 

At the top of high ramps, great steam 
saws whine as they cut into bone, 

Meat and blubber are dumped into holes 
leading to separate steam boilers where all is 
cooked. Then the meat is ground into pow- 
der, dried, aml shipped cut as fertiliver, The 
ait itself is carefully separated, graded, and 
barreled, much of it for use in making soap, 

At limes some of this oi] proves to be the 
precious, high-priced variety sed in lipsticks, 

We learned that the past few seawing here 
have been good, from 350 ta 400 whales 
killed, cut, and shipped each season, Mostly 
they were the blue, or sulphur-bottam, and 
finback whales, each worth around $5,000. 

Hawke Harbour was interesting. Just the 
same, | was well content that noon to leave and 
head on along the coast, With clear weather 
we easily hit the entrance to Domine Run and 
continued north, passing places familiar to me 
by now, harbors to remember in foe or bad 
woather—Entry stand, Indian Tickle, Mullins 
Cove, Gready, Curlew Harbour: 

Each one is distinguished for some. par- 
ticular hazard or warning, Mullins Cove, for 
instance, is dangerqus in.an easterly, Twelve 
ishing schooners wrecked here in 1912! Cur- 
lew Harbour is bad in a northwest wind, but 
in an easterly or southerly it’s a fine refuge, 
Comfort Bight suggests exuctly that, comfort 
In any weather. 

Other names along this southern Labrador 
cnast are highly descriptive, Wild Bight, Mad 
Moll, The Wolves, Ironbound, Windy Tickle, 
Run by Guess, Mosquita Cove, Fillbelly Is- 
land ore typical. 
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The National Geographic Mayayine 


Before reaching Hamilton Inlet, Mac 
painted te Gréeady. “Just off there is where 
the 19 men, women, and children of the 
Polaris party were picked up in 1873 by 
Capt, Isaac Bartlett. They had drifted 1,500 
miles on an ice pan from October 15, 1872, 
to April $0, 1873." 

Once diross the inlet, 50 miles of open 
waiter strewn with ledves and isles, we 
began to look for Indian Harbour, then Cut 
Throat, and finally the wireless pole at Smoky 
Tickle. That was where Peary’s terse mes- 
sage, “Stars and Stripes nailed to the Pole,” 
was sent to the Associated Press on Septem- 
ber 5, 1909. 

Winding in and out through inside: runs, 
we continued to Hopedale, the second Mora- 
vian Village on the coast. When our anchor 
touched bottom here, we found ourselves sur- 
rounded by natives, some shouting “Aksuse! 
Ilitarnamek!" (the Eskimo greeting ti good 
friends}, and others calling “Hello! Glad 
Different natives, to be sure, from 
those Mac lived and traveled with some 40 
years before; with civilization moving steadily 
long the coast, 4 full-blooded Eskimo on the 
Labrador is now 4 rarity. 


Some Natives Now Curl Their Hair 

It was Sunday in Hopedale. Findinw church 
services about to begin, | went ashore “na- 
tively” dressed, which | thought would please 
our friends: To my chagrin, I was about 
the only ane wearing a white dickey with 
hand-embroidered band and fur around the 
hood, and sealskin bowts. The natives came 
in sweiters, skirts, blouses, dresees, cuts, ancl 
even shoes and hats! How some of the girls 
had curled their straight black hair was a 
mystery. 

As we stood there singing hymns in Eskimo, 
! couldn't help thinking about the changes 
since the Moravian missionaries from London 
first settled on these shores 179 years before: 
Eskimos murdering whites; whites killing 
Eskimos. But the Moravians built homes 
and churches, and gradually the natives: gath- 
eted around, Counteracting the dubious jn- 
fluence of traders, fishermen, and other yisi- 
tors, the Moravians have helped the Eskimos 
keep their own ways and custome, in habit, 
dress, food, and language, 

Mast important of all, they have used their 
medical training to help protect the Eskimos 
from diseases of civilization, seeing them 
through many an epidemic of smallpox, 
measles, and inflwenica, 

We cleared Hopedale at 4: a.m. in order ta 
teach Nain, the next Moravian villaze, 100 
miles northwest, before dark. We took the 
insidé run, another maze of islands and ledges. 
How Mac found the way, recognizing every 
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hill, inlet, and harbor, T don’t know, Although 
Vd sailed the course before with him, they 
all looked much the ame to me, 

T suppose the answer is that Mac has been 
navigating these waters for more than 40 
years, He first tackled the inside mins in a 
tran boat in 1910, then alone in a canoe in 
L911, which he rowed and. sailed to. the 
northern tip of Labrador. 

Next, with one companion, he came in a 
motorbont, the first such craft to cruise the 
Labrador. Then year after year he picked 
his way through in the Bowdoin, From the 
oir ond by dog team also he has studied this 
coast, charting rocks and ledges. But 1 
noticed that he remained on deck the entire 
1? hours of our ran, casually explaining, “We 
can easily hit a rock any time along bere.” 

At Davis Inlet we slowed down, hoping to 
see some of the Nascopie Indians who come 
out from the interior and gather here to await 
the Catholic priest. He comes north on the 
mail boat to bless them and their implements 
of the bunt, But with no canoes or dirty 
tepees in sight, no smoke rising through the 
spruce and larch trees, we concluded they 
must have moved north to fish, We resumed 
specd and continued north, 

The sun was dipping behind the hills by 
the time Mac finally called, “Arownd that 
point is Nain.” Through our binoculars we 
could see white-hooded figures running back 
and forth, The Bewdoi bad been sighted 
the instant her spoon bow rounded the hill. 
In a Moment we saw the English flag at the 
mission house raised and lowered three times, 


Welcome—with on Eskimo Brass Band 


If there was Jess activity than usual on 
shore, we knew it was because some of the 
natives had gone off to the islands to fish, 
their only livelihood during the summer. 
Sill, enough were left to load down every 
available boat and skiff. Packed into the lead 
boat, the Serko (Eskimo for “ice), a 40-Toot 
matarboat whith Mac had given the mission- 
aries, we even made out members of the 
native brass band, cumbersome instruments 
and all. 

Round and round they circled, singing 
hymn and calling to us in Eskimo, Then 
one bane after another as each boat hit the 
side of the ABoudorm and our enthusiastic 
visitors climbed aboard. Kate HAettasch, 
Doers and Bill Peacock, the missionaries at 
Wain, were first over the rail, Next came a 
line of sealskin-booted natives, more nearly 
full-blowded than those to the south. — 

The day was spent unloading supplies and 
visiting. The natives, living in wooden houses, 
give us a warm welcome, Some of the homes 
were dirty; olhers were neat and clean, walls 


‘Captain Mac” 481 
gaily decorated with colorful pages from 
Tatazines, windows filled with flowers grow- 
ing wut of tin cans. There were even radios, 
phonegraphs, and sewing machines in evi- 
dence, 

At the mission house in the center of the 
village, Doris and Kate served coffer and 
pastries and genorous helpings of bukeapples. 
These reddish berries, looking something like 
raspberries, have: an indescribnble taste snd 
mean as much to a native of Labrador as 
does i blueberry to a man from Maine (page 
+96). 

The mission was typical of all Moravian 
buildings, with white sides and red roof, hard- 
acrubbed wood floors, long hallways, and win- 
dows and entryways aglow with flourishing 
potted plants, including roses in bloom, 

A short wilk through the Moravinn>' vege- 
table garden, already sprouting. potatoes, rad- 
ishes, lettuce, cauliitower, and rhubarh, teal 
m= over a white bridge to the MacMillan- 
Moravian Missin School, Three buildings, 
of which Mac gave two, stand here ina selling 
Of latch and pine trees and well-trodden paths 
lined with fireweed_ 

In 1929 he brought north on the Bowdoin 
lumber, decks, blackhoards, books, ratio, 
Liankets, dishes, food, clothing, sleeping bags 
—<even thing with which to start a school, He 
lighted the school building, the church, ane 
the missionaries’ homes with electric fights. 
He put an drgan in the school and another 
in the church, One year we landed 20,000 
false teeth and a dentist's chair, 

While we always take additional supplies 
when we sail north on the Bowdoin, we fee! 
that our part in the school’s success is rela- 
tively snudl. ‘The Moravians. deserve the 
credit, particularly Kate Hettasch, the teacher 
since the duy school first opened. Kate was 
barn an the ‘Labrador, her mother and father 
being outstanding missionaries there fornearly 
50) years. 

Reading, Writing, and Sleeping Buds 

‘The school started with 20 pupils. Now 
some 70 black-eyed, red-cheeked children 
shufile up the path in October, wildly excited 
to be back. They study English, reading and 
writing in Eskimo, spelling, drawing, Bible, 
neediecraft, carpentry, a smattering of jreog- 
raphy and history. They're asllowed plenty 
of physical exercise, and each, one also helps 
with the work, cooking, mending, -wuehing, 
gathering wood and water, At night they 
wrigele into their sleeping bags (page 471). 

For dinner they may have nipko (dried 
seal or caribou) or pipsit (dried trout) with 
chunks of seal fat, hard bread and molasses, 
and raw okay (yellow willow leaves) ¢ or a 
piece of seal or caribow meat; or perhaps one 
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This comparatively small berg wae-siehiod nar the Labrader coast, Farther north, Badidole met one 
that ineasured more than pa quarter-mile in diameter und loomed 100 feet abewe the water, Carded by ocean 
currenla, a hte beeberg may crude for years before Ho omielis in warmer southern waters. 


piarmigan stretched imto a jorge stew, What- In 1910 Mae. with three companions, =) 1. 
ever itis, there s none leftat the end ofameal. fered clawls of black flies and mosquitoes in 

satiitday night ts bath night for all, Sun- traveling 100 miles across Labrador to their 
lay mooring, tressed in clean Eeskinw garb. canbou-skin iepees to visit pamil stinky this 
hey march two by two from school to church, branch of the Algonquians, 


where they sing, pray, and listen attentively One of them, Sam Rich, with whom we 
with the rest of the village, A heart-warming talked, remembered Mac's visit well, And 
occas! Napaho and others in the group hadn't 


Their eager faces lined up at the long dining forgotten that he fed and clothed them when 
table make another tote hing starthit The hless- thes wer starving the one winter he lived at 
ing ond joining of hands to form o chain his scientific station 20 miles from Nain. 
around the tuble while they repent the Eskimo ‘That station has since been moved to Nain 
erecting in unison, “Aksuse! UWhtarnanek!" and now constitutes one of the school’s three 


pare: ees the tmenl. building. 
We were surprised to see so many Nascopie Back on board for a good sleep and early 


Indians here at Nain, They are a primitive start, we couleln't help but think how plewe- 
race, generally looking half starved and only ant Jt was here in summer, except for the 


half clothed, Once deadly enemies of the  bordes of mosquitoes and black flies and weird 
Eskimos, they seemed! friendly enough now, howling of dogs at rig lat. 

In fact, they looked! tn better condition than In the red glow of 3 rising sun we left the 
when we hal seen them at Davis Inlet an sleeping village and steered for more inside 
other trips, runs. T settled back om deck and watched 


They were grouped around the government the parade of deep fjords, thickly wooded 
chore, Whiting for dole, each one being entitiert on both sides with aIruce trees, and maw and 
to.so mich food For many years, living deep then a tumbling waterfall, Mount Thoresby, 
in the mterior of Labrador, they have been noble-looking, rose a sheer 3,000 feet on our 
coming out once a year for traclicw, sturbaard hanel 
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packing trout for shipment ta Newfounel- 
Loree! 

SOP of Hebron ore some of the hich- 
esl mountains on the whole Athuntic coast, 
lowering more than 5.000 feet, and sa 
wili-looking that the Fekimos call them 
the Tormegat Alountaing, the abode af evil 
spirits. I could readily believe it, Abon- 
dened by the natives, by the Hudson's 
Bay Company, even by. the Moravian 
misiwnories, the Torngat \fountsing stand 
desolate, withuut a living inhabitant. 

The fforde here would make a Nar- 
wegion feel at bome, with deep water: in 
narrow pussiges, flanked on bath sides by 
high black hills. and winding endlessly on 
and’ on, 

We were surprised to find a Newfound- 
Lind) schooner north of Nachvuk at Sea 
pline (ove 5 soon as we anchored 
alongside, her captam ond several of his 
mbna came on board 

‘ooutdn t mistake your vessel,.sir, We 
mil knows “er,”’ said the coptain, *] been 
comin ‘ere 00 vears, [ ‘as: Since 1 was 
eight. Forty vears caplain ni own ves- 
Se. knows me Labrador, ves, sir, but 
YoU can git around these parts better than 
mer.” 

He spoke sadivy of the good oli) fishing 
davs. “Dremember when white sails come 
north together thick as culls. -<ir, Now 
we travels all day and never sees A one 
Cniy a dew of us: loft. 

With codfish low in price, this captain 
WS smart to come way north for delicious 
rev-miaterd fresh-water trowt which sum- 
mer in and out of bays along the const 
ail Winker under the we of thoimsans 
lakes among the hills; The vear before, 
he hac done well, salting away. 700 bar- 
Fels, ind he wis making @ gine sturt now, 

We hoticed a limp as he jumped from 
the sule of our ship into his: small dor, 
“Wooden leg.” be explained cheerfully 

Caught im the ¢ngine 24 Years ago. Wot 
much bather 

Mac gave him some charts, some cigars, 
am of pipe, amd he went away in a happy 
mou. Next murmme at 5, before we 
fot under way, we heard » bump, felt the 
pir of a boat, and there alongside was the 
captain—with four good-sited trout fresh 
from the trans: for our brenk{nst 

“There's MecLelon Strait,” said Muc as 
we headed north, He was pointing to a 
long passage of water which runs through 
ta the western coast and turns the north- 
ern tip of Labrader into. mn island. 

‘That's the one you paridled through 
alone ina lé-fowt canoe, tant it?” asked 
coe of the bevs 

Mac motkted. “Thirty-nine years ago 
Cd beard about i ad wanted to see what 
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it was Tike. 1 didn't paddle through, though,” 
he alder, "“Tsailed, Fair wind, and T just let 
het go, No teouble until T reached the eastern 
end. Then it was blowing «o hard T didn't 
dare go for'ard to take down my sail. Not 
a thing between me and Europe. And that 
was the one place I didn’t want to po," 

“Well, sir, what. . J?" . 

“Oh, | watched for a dull, crept for‘ard on 
hinds unt knees, grabbed the mast and «ail 
tnd threw them both overboard, Then T got 
out my oms—rowlocks anl oars in, that 
canoe—and worked up under the lee of an 
istand just south of here, ‘There was a fishing 
vessel uinchored there, so T spent the night 
on board” | 

Such was Mae's account of an early inci- 
dent that nearly ended his life. 

The #owdoin has made several trips 
through McLelan Strait against the tide, 
but To remember one time when she didn't 
mutke it, With our engine going full speed, 
turning up 1,600 and our propeller at 400, 
we churned white water at the verv center of 
the stream, Couldn't gain one inch! 

We tried the starboard side within a few 
feel of the rocks, hoping to take advantage of 
aneddy. Bul ne progress. We crossed to the 
port side and fought for several minutes, Still 
going backwards! Finally, giving it up, we 
Whirled around and shot out like an arrow 
through the western end, then anchored under 
the lee of an island to await fair tide, 


“Cape Horn of the North” 


This time we passed by MecLelan ‘Strait 
and beaded for the best harbor in northern 
Labrador, Bowdoin Harbour, Mac discovered 
it some years age when, dodging a gale in the 
Beadoin, he crept along the onast looking: for 
shelter and came on this calm inland lake, 
It's the last good harbor before making the 
plunge to Cape Chidley, then across Hudson 
strait and on to Baffin Island. 

The Cape Chidley area, off Labrador's 
northern tip, is sometimes called the “Cape 
Horm of the North,” and with reason, Tides 
rush out of Hudson Strait at seven and eight 
knots, offen carrying with them great pans 
of ice from Foxe Channel and Hudson Bay. 
There are frequent heayy fogs. 

And wind! It whistles arownd that point 
and down over the tops of mountains, bringing 
with it dark, threatening clouds. Only a few 
yeors age the Bay Chime, a Hudson Bay sup- 
ply ship, was crushed and sunk here. 

So far, crossing am! recrossing Hudsott 
Strait many times, we've been lucky. 

Greenland, the tost fascinating of all north- 
‘etn lands, lies on a northeasterly course from 
Cape Chidley, PU tuke that course now in 
my narrative, ts the Airewdain has on so many 


The National Geographic Magavine 


trips, amd as we did in 1947, right across 
Davis: Strait for Godthanh, capital of Green- 
lund, Two days and three nights of heavy 
seas were forgatten when we looked ahead 
to a long line of ice ond snow shining white 
between blue water and blue sky, The icecap 
of Greenland, a thrilling sight! * 

I've never been far enough sauih on the 
const to understand why Eric the Red called 
this hind “green.” Six-sevenths of the island’s 
area is covered with ice, in some places &,000 
feet thick; a narrow fringe of rocky coustline 
ie the only part habitable for its 21,000 people 

In-such & land, who would expect to find a 
thriving modern settlement like Godthaah? 
A two-mile ride over good roads leads to the 
village. The well-built red-and-white won 
batses, office buildings, church, hespital, and 
high school, the “University of ‘(Greenland,” 
made jt easy to understand why the natives 
call it Tedluluarssuit—*Piace of Many Big: 
laleos.”” 

The Greenlanders, a mixture of European 
and Estima: blood, dress much as we dress. 
Only occasionally did we see the colorful 
south Greenland costume: wide beaded collar, 
Stalskin pants, andl hip-length red, white, or 
blue boats: (page 479). . 

On a hill overlooking the village stands o 
statue of the robed missionary, Hans Epede, 
who landed near here in 1721. Arms out- 
stretched, he seems still to keep watch over 
this first Danish settlement, founded in 1728, 
and now the cultural, religions, and political 
center of Greenland. His house, still standing 
after more than 220 years, is the oldest on the 
island. Its walls of stone and turf, about a 
yard thick, are covered with yellow-painted. 
Clipboards and red roof: inside, it isa chorm- 
ing, up-to-date Danish home, 


Where Glaciers and Buttercups Grow 


We had clear sailing along the coast and 
could plainly see two well-known high moun- 
tains. silhouetied against the sky ahead, mark- 
ing the Joration of Sukkertoppen. A little 
farther north we blew whistles and fozhorns 
md tired a few rounds of ammunition to Gele- 
brate erossing the Arctic Circle, 

And right there I tossed overboard a well- 
sealed bottle containing a» letter with location, 
date, and sddres—-in case it was found. We 
drop mamy records in the current to determine 
its rate and direction, This particular one 
wits Teturned to me. the following May by a 

'Scr, In the Nariowat Goocnatic MMacarive: 
“Milestones in Afy Arctic Journeys,” bye Wille Kinit« 
een, Ochlober, 1949 > "Amercuns Statid Giuardin Green- 
lune,” by Andrew H. Brown, October, 46: “Serve. 
ing Arctic Alcbases."” by Robert A. Bartlett, May, 
140). “Greenland Turns te America.” by James K, 
Penfield, September, 1942; and “Greentand from 18948 
to Now,” by Robert A. Bartlett. uly, 1940, 
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Fox, rest forlorly on the beach near by, 
Many years ago. she was caught in the ice 
pack in Melville Bay and drifted south all 
through one winter, Later she discovered the 
fate of Sir John. Franklin and his 128 men. 
Then she carried supplies up and down the 
coast, until she was left to rot, onhonored 
and uneared for, her fame forgotten, 

‘As we sailed along the shores. of Disko 
Island, we saw seams of coal, evidence that 
this land now topped with ice was once rich 
in vegetation, Many a Greenland home today 
is heated with ooal from the mining center 
of Qutdligssat on Disko Tshond, 

At Umanak and Katrats Fjords we met 
more Icebergs, For here is the birthplace of 
mast of the bergs that foat south in the Arctic 
current. some drifting 2.000 miles before they 
melt away in the warm waters of the Gulf 
Stream, Here, in embryo state, a line of 
towering bergs led us past Igdlorsswit, then 
across to Niwatsiuy, o “Pretty Point,” as the 
Eskimo name designates; and made even 
prettier by ite red-and-hlue-painted houses on 
a fot Lonel. 


Mountains Roar as Jecher¢gs Are Born 


But from thé fjord, beyond this peaceful 
spot, comes a thundering, crackling roar as 
Nature produces one of her greatest dramas: 
the calving of icebergs weighing millions of 
tons, 

From the Bowidoie we could see the icecap 
peering over tops of black mountains rising 
sheer out of the water; glaciers, rowch-topped 
rivers of ice, wound their wav down black 
valleys to the sea, _ 

At the head of the Kangerdluk Fjord, about 
30 miles away, is the Kink Glacier, That 
and the Upernavik, farther north, are two of 
the largest and fastest moving glaciers in the 
workl ‘The Umiamako, another active glacier 
near the village, is also impressive. | 

All about are icebergs recently born, with 
only a small part of their beauty showing. 
Some are smooth and round, others rough and 
pinnacled, white as alabaster and dazzling in 
the sunlight. Occasionally, showing through 
the white, you see a block of pure blue ice, 
undoubtedly barn of the very bottom of the 
elacier, or a streak of clear greet, 

Natives at Nagatsiag looked at us with an 
expression which implied, “You Tl never come 
hack if you go up that fjord!” ‘To them these 
daciers and icebergs are not beautiful, but 
dangerous and destructive. 

"Nobody ever enters that fjord,” we were 
warmed, 

“That's why we're going,” said Mac. 

Actually, hoth Mac and I knew what was 
ahead, for this was our second trip to the 
Rink and Uminmiko, The water was 2,000 
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and 3,000 feet deep, and our only anchorage 
was an iceberg. Tf the Rink calved while 
we were near, if even a small piece of a berg 
fropped onto our deck, it might crush the 
Bowdoin to the bottom, . 

But Mac has a slogan: “If we don't take 
Chances in life, we'll never get anywhere.” Tt 
has led us to many minrow escapest mow it led 
us into—and safely out of —this icy maternity 
ward. 

And when we sailed] back down the fiord 
past Nigatsiag several days later, the natives, 
s worried when we left, didn't even notice 
our-return. They were too excited over a bloe 
whale which had been brought in by the 
whaling ship Somjr (puge 480), 

When a whale is killed off Greenland, it 
is taken to the nearest villuge to be cut up 
by the natives. The steamer takes the blubber 
to Denmark, and for their help the natives 
fet the meat—tons and tons of rich red) meat 
for next winter! 

With their ealaes (sharp knives), women 
cut big chunks into strips, which men dragged 
away ond hung on racks to dry. Now and 
then they stopped to eat a piece of mafek 
(skin}, a delicacy rich in vitamins. The dogs 
snarled and bowled as they rushed in to get 
more thin their share, While taking a movie 
during one of these fierce furhts, T fully ex- 
pected to be flipped over and eaten along with 
the meat. Fortunately, several small boys 
wielding long rawhide whips protected me. 


“Dreaded” Bay of Sunken Ships 


Reluctantly, we left this part of Greenland. 
And now, regardless of the icebergs, drift ice, 
and “growlers" in Melville Hay, we could run 
day and night. For a midnight sun was with 
us, spreading its subdued glow and tinting 
the world a golden yellow, Nothing bothered 
us, until all at once ow. fog bank settled down. 

Nothing to do then but tie up to an iceberg 
nnd wut, 

We waited, it seemed, for hours. But the 
setting was perfect for visualizing the trage- 
dies which have taken place bere in what the 
Dunder Seotch whaling fleet called the 
“dreaded” bay. 

Between 1819 and 1855, 210 vessels were 
destroyed in Melville Bay: 14 in 1819 alone 
and 20 more in 1830, In 1837 a southerly 
wind howled for six weeks, herding all the 
Whaling ships aguinst the ice and crushing two 
of them. In the summer of 1857 the For was 
caught; in 1849 the North Star, about the 
time of year we were there, July 30. The 
Binedoin, too, once was oipped and partly 
lifted out of water, whilé a second ship of 
Mac's 1925 expedition, the Peary, was dam- 
aged, her steel beams bent, her iton plates 
badly chented. 
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kur North with 


We were relieved when the fog lifted and we 
could move abead. 

The metal top of the Peary monument, 
plnced at Cape Vork by Marie Peary Stafford 
in honor of her father, was a welcome sight 
tu us, for it marks the beginning of the land 
of Polar Eskimos, who, when first seen by 
Capt. John Ross in 1818, thought themselves. 
the only people in the world, 

As usual, the waters around Cape York were 
filled with hergs and winter ice, now break- 
ing up and drifting out of the buy. As we 
edged in closer, under half speed, we could 
see women and children scurrying from tent 
to tent and mon wriggling inte their kayaks. 
How eager they were to reach us, and how 
happy they seemed as they squirmed out of 
their kayaks and crawled over the rail! 

These Eskinwws had seen the Bowdoin many 
times. And they knew Mac well) He had 
lived with them in 1908-9, ond again for 
four wears in 1Of3-17, Later, j in 1923-24, he 
had spent another year far north of here at 
Refuge Harbor, All are Mac's friends, and 
now mine, te, 


Hand-to-Hand Fight with a Bull Walrus 


Many remembered Mac as the only white 
man ever to harpoon walrus from his own 
Koyak. They stil) tutk of the hand-to-hand 
encounter when he actually stinbbed a walrus 
to death, something unheard of before or since 
by these expert harpooners: 

But his bold aetion bad eaved his life when 
a big bull popped up close beside his kayak. 
As they stood around, reminiscing with Mac 
about the good times they'd had on the long 
trail over the heights of Ellesmere Island, it 

was like old home week, except that all the 
talk was in skin, 

ince one of the most primitive people in 
the world, they lived in the rock-sod igloos 
of their ancestors in winter and spent. their 
summers in sealskin tents, They ate meat, 
much of it raw, and roved from place to place, 
their one aim in life to get food, Now they 
are settling down, building permanent homes 
of wood, They are learning to bathe, shave, 
comb their hair, and brush their teeth. 

When we called on Ralapaluk (page 499), 
one of the best hunters in the Nerth and the 
owner of a motorboat, he entertained us in his 
newly Guilt one-room house of wood at Thuile, 
his witt serving coffee and bread and even 
offering us cigars and cigarettes, 

There are approximately 300 of these Polar 
Eskimos today, about the same number as 
when Mac first met them in 1908. The largest 
number tive in Thole, where there is a Dan- 
sh trading station, a school, church, and a 
weather station (paves 480, 487, 491, 500, 501, 
507). Of the 50 men, women, and children 
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who serve! as dog dtivers and sewers on the 
North Pole trip, we found eight still living: 
after 42 years (page 474), 

All the way north from Cape York, Mae 
felt thoroughly acquainted with every hill, 
cliff, point, and indentation of the lan. 
“There's where 1 fell off the glacier into freex- 
ing. water one winter... We built a snow- 
hose in the hole under these rocks while on 
a sledge trip.” 

OW Nerke, he pointed again: “T started 
from there for Etoh in a 12-foot punt at 4 
ocleck one dav. Rowed all night. Only 
stopped once, ‘Took me 18 hours to row the 
40 miles, Wind, rough water, and walrus 
nround Cane Alexander bothered me, tut it 
meant saving my home at Etah,” be explained, 
adding, “I was o little dizzy when I stepped 
oul o the hast the next morning,” 

A few miles beyond Sonntag Bay we could 
see Cape Alexander, a noble headland almest 
exactly halfway between the Arctic Circle 
and the North Pole, Crystal Palace Cliffs 
followed, then Pandora Harber, and at last 
Etah, 

Qnce anchored at Etah, on Smith Sound 
sone 40 miles northwest of Thule, Mac felt 
teally at honw (pages 474, 475, 303), 

Hundreds of dovekies, or little auks, the 
essential bird of the Eskime, welcomed us 
with their incessant chattering as they filled 
the sky and covered the reddish-brown clifis 
on both sides of the fore. 

From there we could look toward Provision 
Point where Mac and provisions for two years 
hat) heen landed in 1915 for his Crocker Land 
Espedition... But, becouse of ice conditions, 
no ship could reach him for four vears, When 
his own foul was gone, he and his men lived 
largely on an Eskinio diet. During this long 
period Mac learned much about these primi- 
live Eskimos, their customs, habits, language, 

He traveled with them 8.000’ miles by dog 
team up and down the Greenland coast, ex- 
plored and surveyed the east coast of Elles- 
meré. Island from Cane Sabine to Clarence 
Head, and west to Axel Heiberg Island, 
From there he sledged 150 miles northwest 
into an unexplored area of the: polar sea. 


Korves and Forks Mark on Old Campsite 


North of Etah about 15 miles, we worked 
our way through ice into Refuge Harbor ( pease: 
492) and dropped anchor at the very spot 
where the Bowdoin had wintered in 1923-24, 
On landing now, | was excited by what Iny 
almost at my feet, the foundation of the sci- 
entific station where 10 months of research 
had been carried on for the Carnevie Institu- 
tion of Washington, Knives, forks, dishes, tin 
canc—all were just as they bod heen left by 
that expedition so many years before, 
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On a hill overlooking Kane Basin I dis- 
covered 9 well-bullt rock: cairn and in it the 
very record Mac hac let there in 1924. Tt 
fave me as much af a thrill as Mac got when 
he found, at various times, 24 record: of other 
explorers, many of them much farther north. 

From this till, toe, T could look across to 
Cape Sabine, Ellesmere Island, where be had 
sledged that spring to place a bronze tablet 
for the National Geographic Society, to honor 
the dead of the tragic Greely Expedition of 
[ae1-54." 

We poked the nose of the Bowdoin, ctill 
farther worth, for we hoped particularly to 
teach the Humboldt Glacier, Mac had been 
there in 1915. A glacier about 50 miles along 
its face! The looks of the ice, however, dis- 
couraged us, Ho we traveled) much farther 
in that direction, chances were we'd have to 
remain there for the winter, 

fo we turned west, then north again, and 
oul into the center of Kane Basin, the Bom 
dom bucking ice pans until we were stopped 
completely by an almost solid pack at about 
79° N. The ice seemed to exterid right to 
the Pole itself. We were content to tle up to 
the pack and travel porth another mile or so 
on foot (pane 302), 

As we huddled there together on a hump of 
ice in the middle of Kane Basin, the familiar 
hum of an airplane turned our eves: skyward. 
“On its way to the Pole,” T mused. More 
than anything else, that plane typified to us 
the mirachke of modern travel, tving people 
ii! places together as never before.t 

T pictured Mac in his first trip north, 
siciging over fast such an iceheld, making 
the first surveys of Markham. Inlet on the 
coastof Grant Land, and taking tidal observa- 
tions at the most northerly point of Canara, 
Cape Columbia, 

Here be bad lived in a-snowhouse during 
the dark period of November and December, 
farther north than anv other white man. 
Frosted feet! Cheeks frozen! Holf-starved! 
T hrobbing, piercing pains of snow blindness! 
Lest in blizzards! Tormented by cutting, 
biting winds! Still, he had chosen Arctic 
exploration as his life's work. 


Pushing West to Cape Subine 


In the past 42 years (with the exception of 
seven) he has journeyed northward; he hus 
traveled thousands of miles over this Arctic 
land by dog team, by plane, and along its 
coasts by chip, every top “to learn something” 
ated pass it on to others, 

He, too, might have been thinking of these 
past years, but he wasn’) looking toward the 
North Pole, a T was at the moment. He 
was. pointing west ta Cape Sabine. “T'd like 
to get in there in the Bowdon,” he said. 
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He meant the old Greely Starvation Camp. 

Many time: we had tied to reach it in the 
Bowdein, but with na success. We pusher 
aur way in that direction in 1947, but 
a field of ice blocked our schooner, solid ice 
stretching cut into Smith Sound at least 20 
miles from shore. 

This past summer we attempted it again, 
Tl never forget that August day in 1950 when 
Mac came down from the we barrel ane 
announce, “I think we con make it.” 

“You mean Ellesmere tsland, Cape Sabine, 
the Greely Starvation Camp?" 

He nodded, “lye wanted to get there in 
stuimmer for 25 years. This may be our last 
chance. We omy never get this far north 
sian.” 

1 thought of the few ships which had gone 
es for north os the Soudom now was and of 
what had happened to them, The Polaris, 
hipped and squecaed in the ice, now on the 
bottom near by! The Adwemre, abandoned 
and left to her fate! Just north of Cape 
Sahine, clearly visible on the horizon, the 
staunch Pretews, best oof the Newfoundland 
sealing fleet, was crushed into a shapeless 
mas. Under the tremendous pressure she 
folded up like an accordion, 

A call from Macs “Let her go! 
what we can do!” 

We headed northwest with clear going until 
we came within a few miles of a big black 
knob projecting above o beavy bonk of fog. 

“That's Wade Point,” sail Mac, recogniz- 
ing the coast he had siedged along 34 years 
before. He had mode the first map of this 
section, Here near Wade Point, where the 
Greely party first landed, he had found the 
remains of their boat and partially constructed 
stone house, But ne soundings had ever been 
nade of this. coast. The fog didn’t look aood. 

“Tie her up," came the order, 

In my eight trips north there have been 
times when conditions seemed etually 
ghosth:. This was one of them, and appar- 
ently for no good feason. True, we were 
at the moment some of the northernmast 
people in the world, 

We were snuggling up against an iceberg in 
% Strange horbor within a ring of dense foz— 
and pertectiy blue sky was smiling at us from 
above. This lost is quite unusual, but a sure 
sign of clearing weather, 

*Ser “The ABewadoin in North Oreenland.” by 
Donald B. MacMillan, NatiowaL Gooonarnic Mand, 
ise, June, 1995, 

See, in the Nartiwac Goooearm Mane: Top 
of the Workd ithe Nation) Gcographic Society's New 
Map of the Northlands,” ‘October, 1949; “First 
Flizht ta the North Pale,” September, 1926; and ° "Fly. 
leat Over the Arctic.” Nowembir, 1975, both by Li 
Cove Richard Evcivn Byrd; and “Arctic os on Air 


Rayie ol ihe Future.” by Vilbjalmur Stefamesn, Aw- 
ust, Jor). 
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the frozen ground while the survivors had 
streneth te dig. ‘The Jast to die were merely 
pushed out the door. 

The sight of this spot told the story. ‘The 
rocky point where Francis Long had stood 
when at last rescue ships rounded the potnt, 
the cutter steaming on ahead, the stall rescue 
boat coming toward shore. Long, feebly wav- 
ing a flag, stumbling, falling os he made his 
way down the slope, In answer to the query, 
“Who all are there left?" he mumbled, “Seven 
left.” A ghastly sight, cheeks hollow, eyes 
wild, hair and beard Jong and matted, ragged 
and dirty. clothes. 

And David Brainard in his sleeping bag on 
the ground! outside the tent hearing alrange 
voices, trying to stand, to salute. 4 

Joseph Elison with hands gone at the wrist, 
feet gone at the ankles, still happy. 

Henry Biederbick snatching a few drops of 
brandy and pouring it dawn the throat of 
Maurice Connell, whom they had thought 
dead hours before. 

Greely temporarily dazed, not realizing that 
he had been saved, Then the warm fire, 


their piteous cries for food, the stretchers, 


gathering up the dead, the ships homeware 
hound. At last silence in the camp and along 
the shore, | . 

We were silent ourselves as we walked. to 
o huge boulder in the middle of the valley be- 
tween the camp and the graves, The bronze 
tablet, securely bolted, was in perfect condi- 
tion, just as Mac had pliced it there in 1924 
(page 468). ‘Together we read: 

‘To the Memory of the Dead Who Under Lieu- 
tenant A, W. Greely Here Gave Their Lives to Ensure 
the Final and Complete Suceess of the First Scientitic 
Cooperation of the United States with Other Nations, 
1861-1884. Erected be the National Geographic Sa. 
ciety, 1973, [ee conctitlons delaved erection. of the 
tablet until 1974.) 


As we stared at the tablet, reliving. those 
heartbreaking days, a shrill whistle broke the 
gilence, “A rescue ship!” flashed first through 
my mind, still obsessed by the old tragedy. 
Then another longer, louder whistle broke the 
spell. “They're in trouble—the Bowdoin,” 
said Mac. 


The Arctic Springs a Trap 


As we rushed to the shore, our electric 
horn gave more blasts, and a clanking of the 
windlass became audible. I thought, “We 
miy be marooned here ourselves.” 

The Bowdoin looked very small and help- 
less locked In the middle af am ice pack that 
extended as far as we could see (pages 504, 
$10), The de and current. had suddeniv 
started huge blocks on the move, and within 
20 minutes the pack from the polar sea tut 
started south through Robeson Chunnel, Ken- 
nedy Channel, and Kane Basin, Even the 
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winter ice, peocked se solil into Buchanan Bay 
on our west, had started to move fast! 

Mac jumped for o piece of ice, landed in 
the middle of it, then kept on leaping from 
pan to pan until he finally reached the ship. 
I followed the leader, my horror of slipping 
mixed with an absurd freling of Eliza crossing 
the ice, The boys who had come ashore with 
ux lifted the dory and pulled it over the 
crunching, weaving blocks, There wasn't a 
crack wide enough to float ite four-foot 


‘hreadth., 


A worried crew met us at the rail. The 
mate hd started the engine, but the ship 
was miking no headway, Caught in the ice 
pack, the Bowdoin wos in grave danger of 
being crushed against the rocky shores ol 
the island. 

Afac scammed the ice In every direction, 
snapped out two quick orders: “Give her 
full speed? Cramp your wheel to port,” 

Full speed, and still we barely moved. But 
we did move. Inch by inch we forced our 
way through one narrow blue lead, then an- 
other, going as close ta shore as we dared, 
Then we dropped anchor, 

Mac had maneuvered the Bowdor into an 
eddy in the lee of a small projecting point 
some 350 yards dead ahead and to the west. 
Tt was from this: direction that the thick 
winter ioe came pouting out of the bay. 


A Respite—and More Trowhle 


We felt <afe here for the time being, The 
current was such that we could swing the 
Bouwdom’s bow to starboard or port even when 
alt anchor, Thus we avoided the heaviest of 
the pans, | 
When the tide dropped, however, we found 
ourselves in more trouble, For now an upgly- 
looking ledge broke water just off our port 
quarter, and it became clear that the pack ice, 
sweeping along from the north, could easily 
lift us right on top of it. That ledge would 
not make o comfortable seat. 

Qur chances of escape seemed bad at the 
mament; our chances of being crushed to 
smithereens far better, We knew a north- 
easterly wind would mean certain disaster for 
the Sowdem, No ship, no matter how 
strongly built, could withstand the siecdpe- 
hammer blows of that ice from Kane Basin. 
Yet to push out into the pack. without a 
definite line of escape meant disaster, for, 
once started, we'd have to continue: 

The Polaris, the Proteus, the ddveace. All 
smashed! Peary’s ship, the Windward, locked 
in the ice near Victoria Head, forced to winter 
here! The From, under Sverdrup, wedged in 
the ice pack of a near-by island! And now 
the Bowdon! 

Mac paced or deck, watched the ice, the 
barometer, the wind, every rise and fall of 
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Far North with 


tide. 7 knew from the way he hummed 
quietly te himself that he was worried. Once 
in a while, though, he'd go below, pick up an 
Arctic book at random and read passages to 
me. The only member of-our crew who took 
to his lunk for rest was our cook, Clayton, 
Nothing bothers Clayton except his haunting 
fear that he'll fail to give us enough to eat, 
Zo ey the ih broke the tenseness a bit 
when they crawled out on deck in swimming 
trunks, jumped down to the ice at the 
Bouwdoin's side, and one after the other 
plunged into a small patch of blue water be- 
tween the pans of ice, As they come out 
gaping, they moved faster than anything else 
has ever moved—in the direction of our ship. 


Saved by un leeberg 

Mac was watching from the ice barrel, 
Suddenly he came down fast. “See that, 
Miriam?) The one out therer" 

“Ves, but ri 

“That may pull ws through,” 

Call it miracle, fate, MacMillan luck, or 
the hand of the Lord. Something powerful 
was working for us that day. 

An iceberg in the edge of the main driving 
mack at least a quarter of a mile away from 
us had been traveling broad off our beam, 
All at ence it changed its course, Next we 
saw it coming directly toward us across the 
current, until it stopped ona ledge. As the 
tide was falling, it became locked tighter and 
lighter in place, serving as our barrier against 
the pack which might have finished the little 
Bowdor in a few minutes. It waa like a 
tnighty hand holding off the ice to give ws our 
chance. 

“We'll make a try," said Mac, 

At full speed, but making litte headway, 
we pusher pans aside, making our desperate 


attempt. Once we came to un absolute stand- 
still, No one spoke except Mact ‘We'll wait 


for the tide a bit,” he observed. “Let's have 
Supper.” 

T can't tell you new, ner could T ‘then, 
what we had for supper, FE only remember 
hurrying back on deck. But Mac was there 
before me, Again it was “Full speed ahead," 
and ence more we were on the slow move, 

[ve never seen the Bowdorm try harder. 
Her spoon bow, designed to rise up on pans 
and crush them underneath her 60-ton weiht, 
hardly madea dent in this ice: 

One whack she got on her side made quite 
o dent in her. <A section of partition and 
closet door were driven half a foot out of 
place, This happened near the galley stove, 
where the cook was dishing out lomwl Por 
once Cloyten looked surprised. 

“Who in bell’s at that wheel?” he exclaimed, 
But he wasn't worried. He didn't even cone 
on deck. He's been with Mac on four trips, 
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At our painful speed it was quite o pull 
out mite the middle of Smith Sownil, 

From this point on everyihing went along 
amocthiy, even the run along Ellesmere Is- 
land, a land dripping with glaciers, at tintes 
five and six merging into one at the sea. In 
every direction we could see seals and walrus 
peacefully dozing on ice pans. Fifty-four 
walrus en one pan? And on onother, a 
bearded seal, or aehju#, weighing about 600 
pounds, a rare museum specimen (page 478). 
Tt is also known as a squareflipper. 

Of Baffin Island, a land as unfriendly and 
desolate-looking as Ellesmere [sland, we came 
across a mother polar bear leading her two 
tubs from pan to pan (pages 484-3, 511), 
How graceful they were in contrast with the 
clumsy 1,000-paune ‘walrus! 

At Pond Inlet, o Conadian Government 
Station, we visited with the Mounties, Hud- 
son's Hay Company officials, English mission- 
aries, and Catholic priests. And not far from 
the village we found a number of friendly 
Kaitin Esland Eskimos (pages 466, 479, 490), 

South of the Arctic Circle a southeast pale 
set the ice pack solid against the land and 
forced us out Into the middle of Davis Strait. 
From then on we looked longinely at harbors 
where we had anchored the year before, but 
they were chock-full of Ice. 


Hish Seas Buffet the: Bowdoin 


As I look back on the weeks that followed, 
I think of the turmoil below and on deck. 1 
think of dashing water, of banging books, 
boots, and boxes, of broken eges and spilt 
Klim, of black and blue spots: from being 
tnssed around. 

Ever since my early days of bonting in 
Maine I've enjoyed plenty of spray coming 
over the bow of any ship. A few days of 
rough weather is good fun, but this time the 
high seas continued us we traveled along the 
Baffin Island coast, past Resolution Uslanel, 
the Button [slands, Labrador. 

But we reached) home ohead of schedule. 
Shortly after our ptrival.a gale ripped alony 
the coast. of Newfoundland, Nova Scotia, and 
Maine. Several vessela and a score of small 
heats were wrecked, The Aewdom, ted 
secuTely to the dock at Boothbay Harbor, 
Maine, was testing at her winter quarters. 
Mac and I, sitting in our after cabin, were 
listening to the whistling of the wind through 
the rigging and to radio reports of the raging 
storm off the comst, . 

nce again, the Bowdorn was safely home," 


* Per more of Miriam Machifilan's adventures in 
the Far North, we her entertaining book, (rrem Seay 
and Wihie fee (Dedd, Mead ond Company, New 
Vork, 1948), alo published in England under the tithe 
Mh to Lepliree (Arete & Blockett, God, Lone 
mon. 


Duck Hunting with a Color Camera 


By Argtuire A: ALLEN 


Professor of Crattefagy, Corel {nina 


With Mustrations fram Photographs by the Author 


™UCK hunting is a sport =) contagious 

that millions of people the world over 

© have become infecter] and plan their 

lives so that they can be in a certain place 

at a certain time when they expect a flock 
of ducks to fly by. 

Duck hunting Is big lusiness that eraploys 
thousands of workers, directs millions of dol- 
lars into unusual channels, and has caused 
beth State and Federal Governments to step 
in and offset the threat of “duck trusts” to 
control all duck hunting for the enjoyment 
of relatively few. 

Thousands. of legislative hours and much 
acid debate have been devoted to setting wp 
regulations designed to provide good hunting 
without extermination, Millions of dollars are 
belng spent annuilly by the Federal Govern- 
merit, State, and Canadian conservation de- 
ienbenigs and by private agencies to provide 
witer habitat for the ducks and make our 
wet lands more productive. 

The new -sclence of wildlife management, 
which has swept over the country ond given 
Tise lo traming courses. for students in many 
of our State universities, had its beginning in 
the waterfowl shortage that threatened the 
country, Some of the test spectacular dis- 
coveries in the cuise and prevention of wild- 
life catastrophes have been made with the 
walterfowl, 

The literature on waterfowl is enormous, 
und every year sees some new and beautifully 
Tlustrated volume devoted to ducks and geese 
to delight the wet-tooted nimrods, Tt seems 
that everything that can be said about ducks 
has already been printed and every approach 
to the subject thoroughly documented. 

But talk to a group of dyed-in-the-wool 
duck hunters and the subject becomes as fresh 
as if it had just been discovered, Ideas for 
killing more ducks or for preventing their 
extinction ae as numerdus as the duck hunt- 
ers themselves, 

This little essay. therefore, will not enter 
the controversy of killing or saving ducks, It 
will mention only incidentally the 190 Fed- 
eral refuges designed t save them and other 
migratory waterfow) and the ovultiplicity of 
regulations controlling their hunting. 


Taking Trophies That Never Die 


The man with @ camera knows neither 
season not bag limit. He is restrained only 
by the limitations of his equipment, the 


weather, the thickness af hic skin, arid his 
ingenuity in-getting close enough to his quarry 
to make his trophies worth while, 

Thee of us who have ehifted from pun to 

camera now get greater satisfaction from the 
string. af Rodachromes we can show to our 
friends than we ever did from the string of 
fucks hung wo in the weelshed or concealed 
in the home freeser, 
The trophies are much more durable and 
have more points to be judged in competi- 
tion with those of others: and they leave us 
with the satisfaction of knowing there are just 
te many ducks when we are through with our 
hunting as when we started—ducks in better 
physical condition becouse of having been 
filled with corn instead of lead pellets. 

Lest someone think there is no uncertainty 
to the sport of hunting with « camera, how- 
ever, [ mention the fact that one spring: | 
used up. two tons.of cracked com in front of 
three blinds te secure only seven of the color 
iNustrations which accompany this article, The 
“trophies” offered here are selected from mone 
than 2,00) camera shots, the results of five 
seasons expeditions from Florida to Quebec 
Province and from Mexico to Alaska. 


Bad Shots Gripple Only the Wallet 


Must of the misses in Kodachrome dock 
photography come from the slowness of the 
film. with resulting motion of the subject, or 
Irom imperfect lighting, owing to clouds or 
Improper angle of the sun when the ducks are 
before the camern, 

When ducks are feeding, there is a great 
deal of activity, and even when the lighting 
conditions are ideal, one has to use the lens 
wie open and speed up the shutter. 

This results in Tittle depth of focus: there- 
fore, if there are several ducks in the picture, 
at least one is sure to be fuzzy ( paute 5354, 
It 6 much more simple: to take motion pic- 
tures than satisfactory stills, 

When ducks are not feeding, they seldom 
comé thie to blinds: thew are, moreover, 
very allergic to having lenses pointed at 
them. Even in parks of refuges, where they 
have become accustomed to people, they 
resent cameras and tum their backs on pho- 
lographers. A flash gun has nearly as fright- 
ning un eect a: o shateun, . 

Many of the brighter colours on witerfowl 
are not due to pigment but tu iridescence, 
and even the slightest turn of the head may 
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Startled Geese Rocket Upward from Their [sland Feeding Ground 


These hinds made uw tmizrator’ stop on Huteeshoe Lake island in [ino , 
Their honking V-shaped coliimns etch the sky in speime aral fall 


ta northern breeding frouncls 


birds in that they lose all their fight feathers 
at once and for severa!) weeks are unable 
to fly (page 524), This happens a5 soon as 
they have scquired-all their dull winter plum- 
mine it July or August, As soa as they have 
replaced these Hight feathers, they Suirt com- 
iia back into their bright breeding plumage 
aaa, 

Ky late September wood ducks and mallards 
are once again in full regalia, when most birds 
have just donned their dull winter attire. 
Some species; like the bloe-winged teal ( page 
5231, which frequently winters as far south 
as Colombia ond Venezuela, clelay getting thitir 
breeding plumage wntil January or -Pebrunry, 
am the ruddy duck waits until March or 
April: but they. are excepionial, 

Differences in the feeling habits of the 
varios species add to the photographer's 
troubles: Baldpaites shuvellers, mad riniely 
ducks. (pames 329, 331) are difficult to bait 
up, because they do mot cure for grain; ane 
[have vet to fined asuttable batt for tish-eating 
mergansers. Shovellers and cinnamon teal, 


They are Canada feces, en route 


when feeding, put their head beneath the 
water and steam along as if they hal plankton 
nets atiached to their bills, They must stein 
a great deal of water to gel any food 
Canvashacks, redheads, and scaups (pages 
530, dre members of the sublamily of 
diving ducks, which feed in deep water Ly 
diving. Frequently, after they have discovered 
the bait in front of a blind.) they are ap all 
cuenivious they will dive far out and swim 
Utidler water to the grain, so that the photug- 
nipher never pets-a chance tor oa close-up. 
Real diving ducks, like canyasbacks and 
retlhendhs only their lIsrge: feet under 
water and seldom splash when diving. <A 
eood push (rom their great webbed ieet throws 
the body clear of the water, but at the same 
instant the bill enters and the borly follows 
with litth disturbance to the water, save for 
the “botling” setup by the broad-webberl! loess, 
When mallards, black ducks, or other date 
bling ducks find that their ordinary tipping 
fails to reach the food and stuart diving, they 
use their wings under the water like Hippers, 
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Duck Hunting with a Color Camera 


and the splashing, as they start down, is in 
Treat contrast (page 524), 

In either case, the motion is dificult to stop 
with a camera loaded with Kodachrome. 

Then there are a thousand and one little 
interruptions from well-intentioned but curi- 
ous peaple who approach the blind at inoppar- 
tune moments, They frighten the ducks away 
or prevent them from coming within camera 
range. Often the cause of the interruption is 
not ewident to the photographer until he leaves 
the blind and finds some near-by cottager 
hanging up the week's washing, or some young 
lady taking a sun bath, in plain view of the 
ducks. 

Sometimes the best-faid plans are foiled by 
the weather, when the sun dotnet shine for 
aoweek and the ducks just will not delay their 
migrations, 


Dust Bowl Refuge Full of Ducks 


In [949 Dr. Paul Kellogg, associate profes: 
air of ornithology at Cormmell University, ancl 
T drove our sound track to the Lower Souris 
National Wildlife Kefuge in North Dakota, 
hoping to ade to cur album af duck portraits 
as well is to our library of bird scnys," 

The refuge area was part of the Creat 
Maing Dust Howl from 1927 to 1935, but in 
the wet ond muddy spring of 1949) the bowl 
was full of soup—duck soup, in more ways 
than one, 

There were ducks everywhere, even sitting 
in the middle of the road like spatrows. The 
wir was full of them: Hocks bound for the low 
spots in the grainfields, which were still full 
of water and grain scattered from last fall's 
harvest; trios whizzing by in. their nuptial 
flights; ane singles flushed by passing cars 
from trysting posts in the roudside ditches, 
where they had been nwaiting the coming of 
their sweethearts from their nests so. well 
conceded in the pitairie sedges. 

The males were still resplendent in their 
breeding plumage, but the females were cle- 
mure in theit yorious shades of brown and 
looked much alike, 

Hlue-winged teal were mist abundant, gad- 
wills next; but mallards, pintails, shovellers, 
and tedheads were nearly as common, and 
there was a good scattering of other species, 

Here we bad hoped to complete our survey 
of the waterfowl, which had started in the 
Finger Lakes of New York State and had 
taken us to the wintering grounds on Curri- 
tuck Sound and Mattamuskeet Lake in North 
Carolina: Boll Island, Sowth Carolina: Flor- 
ida, Lousiana, Texas, Mexico, ¢ ‘alifornia: 
the Bear River marshés of Utah: “Alaska, 
Hudson Bay, and Quebec Province. 

At the North Dakota refuge there were 
certainly enough ducks to fill the eves of 
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the most ardent ornitholegist of to tantalize 
the most devoted duck hunter. There wis lit- 
Ue indication of the ravages of drought, dis- 
ease, and overshooting that had brought the 
duck population, especially that of the eastern 
United States, to such a low ebb. 

But it is one thing to see ducks or ter shit 
ducks, and quite another to get close enough 
ta photograph them: it is still another to get 
them to sit still long: enough for portraits in 
color, One can pass in a car within 20 feet 
and take motion pictures of them as they jump 
the moment the cor stops. One can set up 
blinds by their nests and get pictures of the 
plain-cobired females sitting on their eggs. 
But to catch the brightly plumaged males 
napping is quite andther matter. 

We were faced with the problem of getting 
these shy binds accustomed to some sort of 
blind, where we could hide with our canteras 
without arousing their suspicions. We de- 
cited on two procetures: 

First, for those like the ruddies and shov- 
ellers which do not care for grain but return 
to trysting places pot far from their neets, 
we set up blinds of grass cloth or burlap 
on the shore, hoping that seoner or later they 
would come back, 

For others, like the canvashacks, redheads. 
and baldpates, which sun themselves on the 
mud flats, we found an feland in the lake. 
There we sank an inconspicuous blind into 
the gutibe wt the base of u point—azt lemat, 
it was inconspicuous until a bie storm carried 
away most of the dead weeds that blended it 
into the general contour of the island. 

That storm, incidentally, carried away all 
our other blinds and flattened the cattails and 
sweet clover as if they had been cut by a 
ower. 


Hailstorm Kills Birds, Breaks Eges 


In North Dakota the radio talks about 
the weather almost continuously and makes 
hourly predictions of what fs likely to happen 
during the following 60 minutes, J had not 
been listening to the radio when I changed 
my mind about paddling out to my island 
duck blind a half mile offshore. But o dark 
Tine of clouds along the horizon told me it 
would prohably be cloudy before the ducks 
would come back; &) it might be better to 


spend the time locating another likely spot for 


a “teysting blind.” 

Fifteen minutes later a cloud of black dust 
enveloped us as Merrill C. Hammond, the 
refuge biologist, and I drove north alone the 
gravel highway. We could not see the edges 


of the road, and a moment later came the 

* Ser: ! ‘Hunting with o 3Gcrophonwr the Volees: of 
Vanishing Birds.” be Arthur A. Allen, S.artosan (Gen 
ieAriie Manazing, June, 157, 
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rain on a 7Q-mile-an-hour wind, We turnel 
about and headed for hyme, but before we 
got there the rain had changed to hail, which 
pelted us like shrapnel, 

Some of the hailetones were the size af 
pireons’ eps, ancl they smashed windows and 
killed birds. Roofs were torn from houses, 
barns were flattened, trees were uprooted, and 
outhouses rolled across the prairie. 

lt was all over in 30 minutes, but about 
an joch of rain hol fallen and there were 
scones of devastation all about, What chance 
had oy frail blinds? 7 shouldn't be surprised 
if they landed in Minnesota or even Michigan, 

The next day we visited a colony of Frank- 
lin’s gulls and found many of the eges broken 
and small young killed, Tough duck egzs 
were dented by the hail, and the floating nest 
of a Holboell's prebe, near which | had placed 
a blind, had disappeared entirely, along with 
the tent, 

Curiously enouch, a colony of some. $00 
commen terns, on o low, unprotected island 
in. one of the lakes, in same miraculints fashion 
escaped entirely the force of the storm anid 
was completely unscathed. Also unharmed 
were several fragile mourning clove meéests near 
the headquarters, where 26 windows were 
broken in one building. 

This storm set us back about a week in our 
operations, It was follewed by a couple uf 
bright days, but four cloudy days in a row 
brought ws to the verge ai discouragement. 


Sticky Gumbo limpedes Work 


It was not only the cloudy weather that 
impeded us, When the rain ceased, we at- 
tempted to drive down the south side of the 
refuge, <A thin coating of gravel covered the 
black gumbo beneath, and the weight of quir 
Car was sufficient to press the slippery black 
wont to the surface, We skidded on the 
slightest grade and almost slic into the ditch 
at every fur. 

The lilack soil of this reviun has a curicus 
consistency, for it seems almost impervious to 
water except for a thin, slippery film. 

When Hammond and I dug a pit on the 
island, we found it easy to sink the shovel its 
full depth inte the gumbo, It was not too 
dificult to lift out, but to. ger the sticky 
mass off the shovel was a different matter. 
Thereafter it was part and parcel of the shovel 
and would nol, shake off, 

The first shovelful 1 scraped off with my 
bent, to which it remaine! attached with the 
same grim force, so that 1 could not walk and 
certainty could not scrape off the second shov- 
elful. We were finally forced to break the 
black clay into lumps with a pickax and lift 
it out of the depression with our hands, 

Quickly: 1 changed my plan, Instead of a 
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comfortable 2-foot pit, I settled for a mere 
scrape, with a higher superstructure, After 
the storm the deeper portion af the blind, 
designed for my feet, resembled a hog wallow. 

To the average person a duck i6 @ duck, 
and even informed duck hunters may speak of 
ducks as if they were all-alike except ior size, 
color, and taste, As a matter of fact, the 
different species of ducks are just as different 
a% the various species of sparrows or thrushes 
or blackbirds, 

All ducks belong ta the some family, but 
no two species have exactly the same distribu- 
tion, migration, breeding habits, calls, food 
and feeding habits: and environmental te- 
quirements Conservation practices that ure 
highly beneticial to some species might even be 
detrimental to others: and, similarly, hunting 
practives which are successfal. for some bring 
na results with others, 


World's Most Widely Distributed Duck 


The most widely distributed duck the world 
over is the mallard (pages 516,521). It ts the 
ancestor of all our domestic breeds except the 
Muscovy.* The curly upper tail coverts of 
the males of the white Pekins and pied Indian 
finners give evidence of their mallard an- 
cesiry, even though they have changed so 
drastically in size, shope, and color, 

Matllards are (own! throughout the North- 
em Hemisphere, but are by no means evenly 
distributed, In. North America the main 
breeding ground is in the prairie Provinees 
af Canada, and the principal migratory high- 
way is the Mississippi Valley, But there is 
scarcely any place in the United States or 
(Canada where a few mallords never drop in 
at the proper season, 

In eastern North America the mallard is 
Lirgely replaced by the black duck (page 525), 
aochisely related but somewhat less adaptable 
species that is scarce west of the Mississipgy. 

From September to June the male mallard 
wears the boght-green head feathers and red- 
dish breast of the breeding plumage and is 
very difterent from his streaked brown mate. 
But in July be assumes his “eclipse plumage” 
and for two months is-scarcely distinguishable 
from her or from the juvenile. birds, except 
by the trained eve, 

The courtship antics of mallards may start 
in the fall, shortly after the males have come 
back into their breeding plumage, though 
active love-making does not start until the 
winter or early spring. At this time the female 
ures him on by swimming chase, turning her 
head to one side, and giving littl cackling 
notes, 

* Seo “Fowt of Foret and Steam Tamed by Man,” 
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Redheads, Canvushacks, and Greater Seaups Share in the Strike 


Feeding teeds fere are Sof 10 feet below the surface, Much greater depths are costly packed by the diving ducks 
Redheads, for inctence, may submerys 40 feet or more 
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Duck Hunting with a Color Camera 


To this cocquetry he responds by standing 
eave upon the water and throwing his head 
on his breast, at the same time giving a 
sbegta Curios peeping note. As he settles 
back into a horizantal position, he raises his 
tail, displaying his shiny black uneder-tail 
coverts, which are bordered by white, At the 
same time be may throw up a little jet of 
water with his bright-orange feet for the enter- 
tainment of the girl friend, 

Each species of dubbling duck hus 4 some- 
what similar performance and a characteristic 
call, which in newway resembles 4 “quack.” 

The diving ducks, on the other hand, have 
a different courtship. 


Canvasbacks, for example, indulge in a sort. 


of communal love-making. The females 
huddle together, breasts touching, necks stiff 
and straight. The males then circle about 
them, each one in torn throwing his bead 
backward until it strikes his back, at the same 
time emitting his lowe call—a yery unducklike 
“Tek-ick-cooo,” 

Vanier similar circumstances: serene cull 
“Caar” and golden-eves, “Beds 

A courting group can be hantd for half a 
mile on a quiet day. 

Nor is this the end of the love-making, for 
a courtship fight seems essential to the course 
af troe love, ‘The female mallard leaves the 
pond, pursued by several males, but the com- 
petition sonn settles down to two chief com- 
petitors for ber favor, Round and round they 
go, the male trying to interfere with each 
ather’s flying and even with hers, so as to 
force her down to the water; but she Jeadls 
ther a merry chase. 

(in the water again, the competing males 
may go nt.éeach other wilh bills and wings 
and thrash it out in a shower of spray. 


Canvasbacks Try to Outpush Each Other 


Not so with the dignified canvashacks. The 
competing mules approach each other, breast 
to breast. turning their heads so that their long 
hillk will not interfere, and then each swims 
just-as hard as he can push with his great 
webbed feet, When one feels himeelf going 
backward, he is licked anil mist tum and 
dive before his opponent gets him by the buck 
af the neck, 

In some such manner with each species of 
wild duck the annual competition for mates 
is settled, Then the females search out satis- 
factory places for their nests. 

Some, like the wood ducks. golden-eyes, and 
bufite-heads, search out hollow trees and have 
been known to lose their lives on luke shores 
when investigating the chimneys of cabins 
from which they could not escape, Most 
species, however, nest on the ground under 
same sort of cover from the eves of maraud- 


aff 


int crows, nuigpies, skunks, and other ege- 
loving enemies, 

The actual number of eas varies fram the 
4 or 3 of the eiders to 1$ or 20 with mallards. 
bat incubation does not start until all are Inid, 
lecause it is important that all should hatch 
Ht about the same: time. 

At first, the eggs themselves are not covered, 
As their numbers increase, however, one being 
laid each day, and as the time for incubation 
apprimaches,. the tmither duck starts pulling 
the down from her lireast to cover them, 

Plucking the down serves a double purpose, 
because ducks do net have the bare area, or 
hrood ‘spot, in the middle of the breast, so 
familiar in most: birds, and the egzs must touch 
the bare skin te receive the heat fram the 
mothers body. 

The length of time required for the eqes to 
hatch varies with the different species, froin 
onky 21 days for the pintail to 30 days for 
the wood duck; the mallard normally requires 
27 days. 

At the time of hatching, the soft bill of the 
duckling develops, near the tin of the upper 
mandible, m shurp, hard, calcareous tuberche 
called the egg tooth. With this the duck- 
ling cuts through the shell and rolls out, all 
wel and stringy, 

Within an howr, however, the down has 
dried ane fluffed out; and as soon as all the 
coos have hatched, the youngsters are ready 
to follow their mother to water, This may be 
nearly aomile away, although it is usually 
much closer and, in the case of diving ducks, 
often within one jump. 

Wood ducks and others that nest in holes 
In trees have been reported to carry their 
ducklings to the water on their backs, but 
plenty of observers have seen the litthe ducks 
jump from the hole, even when it, is 30 feet 
up and over hard ground, and then follow their 
mother to the water, 

When the eggs are being luid and for a short 
time after incubation starts, the male weually 
doses at sotne trysting place on near-by water. 

There he is joined by the female whenever 
she gets hungry or bored, but the male’ him- 
sell never sits on the epg. 


Gander Stays Close to Mother Goose 


Even among tht geese, which enjoy a model 
family life, the male merely ace jes the 
female to the nest and: stanids guard near by; 
he never takes over the egp-sitting job. 

The gander remains with the goose through- 
out the incubation period and helps raise the 
young, Often | have seen an old wander leadl- 
ing a flock of five or six goslings, followed by 
mother gewee, the parents keeping the little 
Nock always between them, 

Even on migration and during the winter 
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the family. unit staves together, though many 
families may form to form flocks of a thousand 
cf more. Tndeed, 2 is an interesting sight 
to flush from o comfeld « lorge flock of these 
birds that have been feeding together with 
no apparent Greanization, ark) to watch them 
brenk up into fomily V's as they head for the 
lake 

Male ducks, on the other hand, lose all 
interest in the females before Incubation has 
been completed. They gather in huge flocks 
antl perhaps never see thelr offspring until the 
vVouresters are fully grown and are assembling 
for the fal migration. 

Afollards reach maturity and full breeding 
dress the same year they are batched. Incdeed, 
in most species it i difficult te distinguish 
first-vear birds from older ones by plumage 
alone, although some, like the scaups, carry 
over quite a few juvenile feathers wnotil the 
following spring and may not breed the first 


year, This is uniformly true with swans and 
feese, und flocks of immature monbreeding 


hirds gre pot at all uncommon on or near the 
nesting eTown, 
Swans, Geese Are Models of Fidelity 
SWHIS and) gem retain the sane mates [oon 
vear to year, but if ducks do, tt isc mere chance, 
for they may be widely separated curing the 
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winter, However, the same duck tens to 
retum to the same spot to nest year alter year, 
and, if ber mate does the same, they may well 
reniate. This often happens with semi- 
domesticated mallards that do not migrate 

ne mallard returned to nest on the tchen 
tical spot at the base of a- hemlock above my 
pond for [2 years, even though there was no 
Water in the pond for much of that time, 
For many venre she harl the same mate, -a 
friendly drake we called Jack He 
appeared long before Atary, the female, met 
some untimely end sand failed te return in the 
spring 

It is sometimes reported thot if one of a 
pair of swans or geese is killed, the survivor 
Will nat remate, | know from experience that 
this is not troe, although if a nmiatec) pair in 
HIplVIty i ae neither ane will take 
b hew mate so long os it can hear its former 
mate Callirig 

During the nesting Variws 
species OF waterfowl in North America are 
witely through suitable habitats 
from Floriia to Alaska. A few species, like 
the eiders or even the gadwalls, may seem 
fimost colonial when nesting on small islunds: 
Usually, however, nest= are placed far apart, 
aul broods of young are so scattered that 
their paths to not cross, 
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Duck Hunting with « Color Camera 


Cheocasionally with evese and regularly with 
tiders. broods may be pooled, und some of the 
less domestic females may desert the nursery 
for the company of the males, Normally only 
one brood is tise! each season, but if a nest 
is broken up during the early stuges of in- 

cubation, the female will usually pest again, 
laving somewhat fewer eggs the seconed time, 

As eum as the ducklings ore able to flv, 
or even before, they sometimes assemble 
in large flocks: and get ready for the fall 
migration. Long before this, however, and 
even as carly as mid-June, the males have 
assembled in huge flocks to complete thelr 
molting. The dabbling ducks head for the 
large marshes, so that, by July first, flocks of 
a thousand or more male pintoils are fre- 
quently seem on the extensive Bear Eiver 
marshes in Utah, 

The mole diving ducks, on the other hand, 
like the canvasbacks and the redheads, head 
for the deep water of lakes, where they raft 
out over submerged weed beds that supply 
their food, Ont there they are pot trcon- 
venienced by their lack of flight, either in 
jeeding or in escaping enemies. 

‘Then comes the completion of the molt and 
the fall migration to the winter quarters. 


Thowsends Die When Botulism Strikes 


Unfortunately, in the warn days of carly 
fall waterfowl snnetimes CONLENITAIL OF some 
of the shallow alkaline lakes ated marches 
of the West. Heére decaving aquatic vegeti- 
tion has set wp a colture of (Clostridium 
hotuliaes, which makes conditions ideal for 
the deathdealing disease called betulism. 
Thousands of ducks are overcome by its 
paralysis: their heads fall into the water and 
they drown, 

As many as 50,000 have died in a single 
week at some of the concentration points 
before help could be brought to them. 

Nowadays an efiort is made to deepen and 
freshen. the water in these areas or to drive 
the ducks from them. Uf the ducks do become 
infected and can be rescued in time, thew still 
can be saved by an abundance of fresh water. 

But it is not botulism alone that has coused 
the great duck shortages in recent years, 

When northern nesting grounds (reese over, 
waterfowl funnel southward into an ewer- 
decreasing area suitable to their feeding habits 
unl concentrate by thousands in the constal 
marshes of the southern Uniterl States. As 
these areas have devreased in recent years 
through drainage and contamination, the un- 
fortimate ducks have hac to undergo still 
Hreater concentration; consequently, the toll 
taken by hunters and commercial interests has 
been out of proportion te their teal number. 

At times coreless ship caplains pump out 
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their oily bilves within a few miles of the 
coast, and these oil slicks seem to have 
fascinatian for the waterfowl wintering or 
migrating near by. The off glues together 
the feathers and down, destroying the insulat- 
ing effect and permitting. the water to pene- 
trate to the skin. If the water is cold, it soon 
chills and stiffens the birds, so that they can 
neither flv nor dive. Tf they do not drown, 
they frequently die of pneumonia, 

Lead poisoning is another hazard for which 
man is responsible. Ducks and other water- 
fow! feeding in shot-over areas swallow lead 
pellets from shotgun shells and avickly sicken 
ond die. Chief offenders are “sky-busting” 
hunters with more shells than good aim. 

Occasionally numbers of waterfowl! are re 
ported to have frogen into ponds after sleet 
storms and sudden drops in temperature. 
Usually. however, waterfow!] in good physical 
condition develop sufficient bedy heat to 
melt any ice that forms about them, and those 
that actually freeze to the ice are ones already 
in poor physical condition, 

Some species, like the buffleheads and 
riddies, unihle to adapt themsrlves: to chang- 
ing conditions, have Suffered more than others, 
hut Canada geesé and mallards, leaving: the 
marshes to feed on winter wheat and corn- 
fields, have more nearly maintained their 
numbers, Indeed, the mallards have learned 
to feed on the waste grains largely by night 


and thus escape the gunners, 


li drainage projects continue, however, we 
may be taced with the near extinction of many 
of ur interesting species: This danger js 
double, threatening the birds beth on the 
wintering grounds and on the breeding grounds 
of the prairie Provinces, where periodic sum- 
mer droughts prevent the rearing of voundg. 

When. nothing but the beseeing stock re- 
turns in the fall te face the 2,000,000 gunners 
who take out Federal licenses entitling them 
to hunt migratory waterfowl, the result is: as 
might be expected; and two or three dry 
summers in succession periodically bring the 
birds to the verge of extinction, 

Fortunately, today, the United States Fish 
and Wildlife Service has heen given the power 
to set the regulations controlling the annual 
harvest of waterfowl [is traihed olervers 
make every eéfiort in late winter to census the 
breeding stock Ieit after the hunting season 
nnd, insummer, 10 judge the size of the broods 
reared, before formulating regulations for the 
following hunting season. 

With the full cooperation of the sportsmen 
and all the commercial interests involved, such 
measures should go for toward perpetuating 
the sport of wildfowling and preserving: for 
Nature lovers plenty af these most interesting 
subjects for their color cameras. 


The Eternal Flame 


Millions of Years Old, Natural Gas Now Is a New Servant of Man 


By Atueer W. 


American peopleis now under way as 
the use of natural gas spreads swiftly 
from one section of the country to ameather. 

From the seven great producing Stutes af 
the South ane Southwest—Texas, Louisiana, 
New Mexico, Arkansas, Kansas, Oklahoma, 
ane Mississippi—natural gas pipe lines are 
fanning quit like a giant's ea a thousancd, 
even two thousand miles north, west, east, and 
northeast. 

Por along time publicity has been focused 
on highways ond airways. But underground 
there i a phenomenal and even newer devel- 
upment of transportation Tines, whose silent, 
iimest invisible, spiderlike spread is fast cov- 
ering the country with a. mileage that al- 
ready excerds that of the railways. 

These pipe lites. ate steel tubes through 
which the gas is. pushed by means of pump- 
ing stytions all the way from the wells in the 
South and Southwest to distant cities. 

A recent map of the Federal Power Com- 
mission shows approximately 120 “major 
natural gas pipe lines,” many of which are 
moving with the ublmest urgency to extend 
inta new territory and to expand the volume 
of gas delivered. 


Aisi revolution in the habits of the 


Primitive Man Knew Natural Gas 


There is nothing new about natural gas it- 
self, Primitive peaples worshiped or leit it 
severely alone, regarding it.as a “wild spirit.” 

Since ancient times holy altar fires have 
figured in the folkways of many races. Some 
so-Clled “eternal fires" were merely burning 
jets of gas escaping from earth fissures. Such 
may have been the Oracle of Delphi and the 
fire temples on the Caspian Sea, and even the 
“burning fery furnace” of the Old Testament 
(page 342), 

Natural as, like coal and oil, i found in 
Vist quantities in the earth, and was formed 
millions of years ago by the decay of plant 
and animal fife. [t is “trapped” several thou- 
aand feet below the surface, under great pres- 
sure, in porous rock, usually limestone or sand- 
stone, until man bores through the overly- 
ing strata to release tl, 

[ have seen a piece of gas-bearing rock 
which appeared absolutely solid; but when it 
was crushed by heavy machinery, ane could 
set the almost microscopic holes or hollows in 
which the gas had been stored. 

Natural gas consists chietiy of « light, color- 
less, practically odorless, highly inflammable 
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substance known as methane, which is also 
found in certain other inflammable gases, such 
as: fire damp in coal mines, marsh gas, and 
even Srwer vas, 

For more than a century, practical modern 
mun has usec] manufactured gas and taken it 
very much for granted. A few years aye, 
hewever, the industry seemed to be on the 
downgrade. Then as the use of natural gas 
stiddenly spread throughout the land, the gas 
industry asa whole blossomed forth, vigorous, 
rejuvenated, dynamic, 

Naturally the destinations of the areal new 
pipeline systems are the populous cities af 
New England, the mid-Atlantic States, the 
Middle West, ond the west coast, and more 
especially the industrial’ areas where steel, 
automobiles, and electrical equipment are 
mace, 

The lines go over and under many thou- 
sands of rivers, milrouds, and highwuys. 
They penetrate thick forests, deserts, treach- 
erous swamps, rugeel mountains, wilderness 
areas, and thickly populate! cities, 

The 1,840-mile line of the Transcontinental 
Gas Pipe Line Corporation follows # sub- 
stantially strnight course from the Gulf coast 
of Texas to 134th Street, New York City. 
All the resources of modern: technology are 
thrown into the construction of these pinnt 
steel lines, and nothing except shortage of 
sterl seems to stop their relentless march to 
predetermined goals. 

Driving them through the obstacles of Na- 
ture for a4 thousand miles or more calls for 
tough, hard work. Engineers, ditchers, bull- 
dozer operators, cranemen, welders, and truck- 
ers alike must be tugged Individuals, 


Building the “Toughest Inch” 


Kuilding one of these lines is a dramatic 
affair, On a cold. snowy afternoon in a re- 
Mote Mountainous region of West Virginia | 
watched final construction of one part of the 
“Toughest Inch,” a new 262-mile line of the 
Columbia Gas System from Cobb Station, 
northeast of Charleston, West Virginia, to 
Rockville, Maryland. 

Earlier in the season it had taken a crew 
of brush cutters four hours to cult -a narrow 
trail only 200 feet long through laurel and 
rhodedendron thicket, and in two working 
days 104 poisonous snakes had been killed. 

Hecause of the lack of highways, in onder 
to get two miles ahead, equipment frequently 
had to be moved 40 miles, much of it on ac- 
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cess. or “shootly roads, built by. contractors 
lor the purpose, In some cases it had to be 
trucked 60 mile from. a raithesed 

fo a lay observer like myself, the striking 
thing wae the way the line was built straight 
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In rugged mountainous camiry pipe car 
not be laid annum the base or side of the 
hills for fear on lanelsttde will break it. It 
the line goes: ruzht up fo and over the top, 
a landslide merely ghdes along the surlace 
Of the pipe. 

Evidently there are. still 
conquered in this country, and not Tar 
the Athuitte seaboard at that} 

During the war two pipe lines, parallel for 
L large part of the way, were liilt from Texas 
io ite CHSstern seckhcnare, near New York ity, 
lo carry ofl for military purposes; later 
were tumed over lo a natural gas pipe 
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COMMIT At the time of their constriction 
they became Knidwn as the He neh” ane 


Littl Big Inch” because of their respective 
diometers \ inches ond Inches, the two 
built up te thal time 
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but it crosses such excessively rough mourn- 
tain terrain that “Toughest [nch’ 1 suil- 
able nine. 
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Securing right of way for a pipe fline-1s a 
problem in ite, One company had to 


contact 20,000 unc obroad. to 
SERIE CENCLS 
Near large cities the farmers are especial 
here ti decal with heravse each one CXtrecis 
his land to be the site of a future subdivision 

Rivers are nrovlem. oa 
river is quiet ond well behaved. pipe can he 
laid) umler or even on the bed; but if the 
river is Very broad, turbulent, and with a 
changing, treacherous ied, it muy neace> 
sary to build a suspension bridee. “Transcomti- 
nentals for-funge tebe hal to crossor fo winder 
fl major rivers and streams, 110 railroad 


tricks, und OF9 State and Federal roacs 


eras here 
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This same line traverses such widely sepe- 
rated rivers as: the Atchaialaya, (oosa, Pearl 
Fombighee, Aississippi, Potomac, Delaware, 
Passaic, Aackensick, and Mudson (pare 355). 
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Viommeoth Machmes Build Pipe Lines 


The modern pipe line can be built only he 
tunmncth equipment 
There are huwe rooting machines, power <hov- 
Phere 
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The pipe was then cleaned by a so-called 
“nig, or “o-cevil,” a rotating device to get 
rid of mill scale and construction dirt. 


“Jeeping™ the Line 


An electrical device is used to detect “holi- 
days,” or defects, in the protective coating, 
aml the process is known as “jeeping’’ the 
line, because the presence of holidays ts de- 
bechod bY a buzzing sound from the apparatus, 

[tis standard prmctice mot only to survey 
A pipe-line route in achyance from the aor, bot 
to patral it on a regular werial schedule after 
Ht is built and in operation. Even a buried 
pipe line can be followed from the air, 

A. leak is easily spotted from a few hun 
dred feet because of the discoloration af near- 
by Vegetation, or because cows huddle as 
far awav from the line a5 possible. A repair 
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Altionmd checks a seam in o 34-inch pipe for Con- 


crew ‘starts Tene 
diately. 

Every hos ils 
conventional  linewalk 
ers, Gn there has been 
i tapld inecrense in the 
lise oF padio communica: 
tion, whith obviates 
trouble that comes when 
severe Winker storms 
knock down telephone 
wires, Whereas there 
were only 200 mobile 
ratio stations m the gas 
industry in 1944, it fs 
expected that 4,000 will 
be in operation by the 
end of Ps. 
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(in one important 
transmission systern 
there is: a round-the- 
Clack maintemuince crew 
every 90 miles, con- 
stantly al work protect 
ing thé right of way 
aninst ‘moving soil, 
Siren Wil i Th } ae Ad 


other trouble factors, 
that there is a ¢rew of 
trained men not more 
than 45 miles-from any 
paint on the line, 

During heavy snuw, or 
intense cold it tokes 
crews longer to feach 
the scene of trowble than 
In SUininer, spring, anil 
fall, Hoth men and 
machinery Are stiff an 
cold weather, ane man- 
power is also less eff 
Client in extreme heat 
thon in the spring and 
fall. 

One line superintencd- 
ent would not admut. to me that there is any 
place his. trouble crews cannot go or that 
there is any problem which they cannot solve 

When a high-pressure gas line breaks 
valves are immediately closed at each sirke 
of the break, and Service Continues outside 
the alfected) area, These valves are put in 
approximately every 1O miles, 

In omddition, the larger svstems: are con- 
stantiy “looping” their hines—that is, build- 
ing o second of even a third or fourth line 
nloneside the first one, much as p raiiroad 
builds a double track, or perhaps a third or 
lourth one. In the case of looping, the lines 
are interconnected with Ueovers every 10 
rile, 
no certain types of soil, corrosion from 
Vas causes tends to create small holes in 
the pipe, In some cases an electric current: is 
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heating, a demand far ereater than anything 
the gas companies had ever anticipated, 

Howse heating crentes sudden, sharp, high 
peaks in the use of gas. One company uses 
13 times-os much gas on a zero day a8 on a 
simmer cay; another company rises to 815,- 
000,000 cubic feet a day in winter and drops 
fo 45,000,000 cubic feet in sumer. 

The weather is an uncontrollable factor, and 
anvem: who assumes that normal weather 
will be the rule is likely to be disappointed. 

In January, 1945, the temperature aver- 

ape 23° F. in the territary covered hy a 
large gas company, or 6° below normal. 1 
January, 1949, the overage was 38°, or 9° 
above normal. 

Most bouse-beating customers begin to heat 
when the outside tempernture falls below 
65°, and a dne-degree change of temperature 
for a month means @ difference in the send- 
out of one large company of 350,000,000 
cubic feet. 

In addition, if there is a high wind, each 
increase of one mile an hour in velocity has 
the effect of a drop of close to one degree in 
temperature. 

Tt takes about 2,000 cubic feet of gas to 
heat an-average-size house in States like Ohio, 
[nclitna, Illinois, and Michigan on a cold 
winter day. [f 2,000 be multiplied by several 
million, some idea is had of the stupendons 
amount of gas required to heat houses dur- 
ing a cold snap. 

Yet the long-distance pipe line transmission 
companies (wholesalers) and the clistributing 
companies: (retailers) in the ctthes have a 
fundamental legal and moral obligation to 
give dotnestic consumers a preferential supply, 
even in the coldest weather. 

The gas must be on tap, flowing continu- 
cusly, like water. Yet it is far more difficull 
to handle than water, The sudden onset of 
a severe cold wave is especially important, 
becouse ons usually moves at a orate of only 
[0 te 15 miles-an hour. Therefore, many 
hours are required to deliver additional sup- 
plies at the end of a 1,000-mile line: two days, 
in fact, fram Texas to Chicago or California, 


Gas Dispatcher Is Abwavs Prepared 


The average customer ‘would get much re- 
assurance by visiting the chief dispatcher's 
office of a great gas system, as I did in Charles- 
ton, West Virginia, from which the supply 
for many cities and towns in such States as 
Ohio, Pennsylvania, Weet Virginia, Virginia, 
Maryland, ant for the District of Columbia 
is regulated, 

The dispatcher's office of such a system is 
rarely cought unprepared. The weal hor pat- 
lern comes out of the Northwest, usually on a 
24- to 48-hour basis, [fo blizzard is on the 
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way, someone along the tine catches it, Tem- 
peratures are plotted regularly, and the ba- 
rometer, snow, tain, wind, chads, and sun 
are stuclier! 

The office is in. touch with every part of 
ihe system by telephone, teletype, ond radio, 
and it controls Tow from wells, flow into 
uml out of storage, and line pressures. The 
requirements of customers are plotted, and 
the tetal supply is split up or allocated amdng 
thet. 

Until World War TH, Californin and the 
great Appalachian region of the East were 
among the large gas-producing Centers, supe 
plying their own large needs, But although 
there are considerable quantities of was left 
in both areas, they have had to draw heavily 
ipon the Southwest since the wir to mect 
their growing requirements 

The Appalachian wells are much more no- 
merous thun in the vast plains of Texus, but 
they do not now yield nearly so much, One 
Appalachian company alone has nearly 10,000 
wells, and 44,000 cubic feet a day is not bad 
for one of these eastern wells. But 100,000,- 
OOO cubic feet t not uncommon for one of 
the bie bovs in the Southwest. This is exactly 
what one might expect! 


Some Surplas Gas Stored Underground 


It would be impossible to meet the winter 
demand in many areas, including Californin 
and such Sintes as Ohio, Pennsylvania, and 
New York. except for underground storage of 
enormous surplus supplies in depleted or par- 
tially depleted gas fields, 

The manufactured gas companies, it 
true. have long stored gas in tanks, or hold- 
ers, Which add littl ta the beauty of our 
cities: But the scale on which natural gus 
i now being used makes the socalled holder 
seem pitifully inadequate. — 

There are only 4 few holders in the world 
that have a capacity of 15.000,000 cubic feet, 
and a 10,000,000-foot helder is considered 
large. Moreover, they gre very expensive to 
tyaralel, 

But a single one of many wholesale gas 
companics now stores more than 10) billion 
cubic feet underground: before jong, this com- 
pany hopes to store nearly 160 billion cubic 
feet. It would take a prohibitive investment 
in thewsands of the largest holders to equal 
this storage. 

‘There are many exhausted oi) and gas fields 
that lie abandoned. But the porous tock, with 
its holes. pockets, cavities, and fissures; is 
still there, capable of absorbing. and retain- 
ing gas if it is pumped in through old wells. 

It is not every old oi] or gas field that can 
be “tightened up” endugh to use for storage, 
To be sure that the gas puimped in will mot 
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leak away, il is necessary to study the history 
af the field, including the record, or “Jog,” 
af every well init. Usaally it is necessary to 
have a surrounding ting of dry holes to indi- 
cnale the limits of the field, 

The rock held gas for millions of years 
without a leak and will do so again if the 
wperator is nol too smart and does not try 
to crowd in more gas than the normal rock 
pressure will tolerate, 

The entite acteseo miust be owned of leased 

to control every well that taps the field, Tt 
is certainly a hoon ta farmers to be able to 
lease their ey wells and be pail for them 
even alter they hawe stopped producing: 
A storage field) must have lots of pressure 
in it, im the form of o cushion, to push out 
the gus 5 that is wanted on a crid day. What 
the companies must have on a very cold dav 
is fast delivery, and there must be a cushion, 
ar spring, to deliver rapidly, 

Ifo field is completely depleted, it may be 
necessary to fll it for several years belore 
any mas can be drawn off. The more of uo 
back ling Is built up, the more extra pressure 
there will be when zero weather strikes. 

The companies which have large storage 
‘capacity are uble to buy “Southwest” gas 
every day of the year in approximately the 
<ame amount, summer and winter. This en- 
ables the costly long-listance transmission 
lines to operate at maximum efhcency. 


Storage Pool Is a Grint Belliws 


An underground storage pool is like a giant 
bellows that fills in summer and squeezes out 
in winter, 

There are well over 100 storage fields in 
the United States. The smallest owned by 
ine company covers 244 square miles, and 
the largest, (4 seine miles: 

Cine of the well- knenwn storage teks is La 
Goleta, northwest of Santa Barbara on the 
Pacific Ocean (page 549). The latter part 
af December, 1945, and much of January, 
1940 was insensonahly old in southern Cak- 
fornia. ‘There were unprecedented snowialls 
in Los Angeles and other places, and the low 
temperature on January 10 was 20°, with-an 
average mean for the day of 56,5°. 

The result was that well over a billion 
cubic feet of gas were wsed that day, or 
100,000,000 cubic feet in excess of any pre- 
vious estimate of a possible oaximum demand, 
jt was only the ability of the companies to 
withdraw 262,000,000 cubic feet from unideér- 
ground storage that tiade it possible to heat 
more than a million homes. 

Underground! storage fields ate mot avail- 
ible everywhere. Heavy peak demands are 
met in different ways in different parts of the 
country. Several companies store gus in nests 
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of botwles or sections of pipe underground. 
Others wee “bottled gas.” the so-called Tique- 
fied partrolewe gies. 

In time it may be possible to store all the 
gas that ie needed by refrigermting it into 
liquid form, As such, it occupies only Vis 
if the space required for gus. and can be 
qitickly restored to the gaseous state as needed, 


Pressure Pushes Gas Along 


To distribute natural gas through pipe lines 
and to get Ht inte sterugé or to the consumer 
requires pressure to posh it along. 

When « drill bores through the overlving 
strata idlown to the Bas” ‘conds,” many wells 
come in with a toar. Since the preskure in the 
reservoir where the gas has been trapper may 
be from 2,000 to 6,000 pounds to the square 
itech, the gas thaturally rushes th the surface 
(page 540), 

her wells must be “shot.” Sometimes 
about half a tun of explosives is lowered to 
the bottom of the bole and touched off, the 
explosive charge breaking up the rock, releas- 
ing the gas with a roar, and shooting rocks 
ind rubble skyward. 

Ora well may be acidized, as many as 1,500 
gallons of hydrochloric acid being lowered 
into the limestone formation to eat into the 
rock and open up its pores. 

When gas is released, it not only leaves 
the well with a rush but is such an obliging 
substance that ft lifts itself to the surface and 
starts to transport itself to market. 

But friction against the pipe naturally re- 
duces the pressure behind the gas, unless it is 
helped or pumped along by booster, or corm- 
pressor, Stations, ‘These relay stations are 
located every 80 or 90 miles on a very long 
line. The Transcontinental tine from the 
Gulf of Mexicn to New York City, 1,840 
miles, requires 19 of these compressor stations, 

Gas may enter a line at a pressure of 750 
pounds te the syuare inch and drop te nearly 
holf that fizure by the time it reaches the lirst 
honster station, Here a large number of huge 
pumps take the gas from the incoming line, 
compress it to ith original pressure, and serd 
it-on its way to the next station. 

In the prosaic everyday operations of the 
industry, natural gas is referred to in astro- 
nomical terms. Even experts become mo- 
mentarily confised as they slither back and 
forth among millions, billions, and trillions 
of cubie feet. 


Pipe Line's Merits as a Container 
For this bulky substance to reach the burner 
lip of a housewife’s Kitchen range, it must 
come from the gas or oi) fields in a contino- 


ous, Ught contamner—that is, in a costly. pipe 
line, and in ne other way, 
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Vet matiral gas can be ancl is weerl for 
theoines of inelwyetti fruirpses Abe! 60 
bercent of all the gus prodiced goes to indus 
try, despite the awilt, endnmols expansion 
residential howse heatme. 


The steel industry alone is now weing 274.5 
billion cubic feet a vear! In normalizing, 
annealing. andl heat-treating furnaces,’ sis 
the chief combustion engineer of one large 


siec] company, “we use natural gas regordles 
Di irs 

Gas provides ease of control aml fuel uni- 
tornmity, two important factors in many inedus- 
tries, inclucling not-only steel but glass; abumei- 


rium, brass, ceramics, machine tools, and many 
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The Eternal Flame 


When natural gas was first made available 
for general and domestic uses, huge quantities 
were blown into the air or wasted in the pro- 
ducing fields, This was partitularly true dur- 
ing these months when gas was not needed 
for heating: 

This surplos gas was thus available for sale 
to industry on an ‘interruptible” basis, at a 
price competitive with fuel oil. This means 
that, in return for lower rates, the industrial 
interruptible customer is subject to shutoff 
during periods of cold weather because domes- 
tic customers have « pelority en the use of 
nl the gas available, 

As compared with 2,700,000 residential 
isers in California, there are only 2,000 larpe 
industrial users: 

[In the case of these interruptible contracts, 
the user hos other so-called “stand-by” facil- 
ities Which he can use when the ‘Ras goes olf. 
In fact, there are powerhouses in Califirnia 
which can switch from gas to oil, or vice 
versa, on afew moments’ notice. 

When natural gas comes into a commu- 
nitv. the householder does not need) to be told 
that it has many acvantages—that it is free 
from ashes and smoke, from waste and residue 
of any kind: that it Is easy and convenient 
to handle: and that it lends itself readily to 
automatic heating, which he so insistently 
denmumds. | . 

Nor is he too surprised, in this age of tme- 
chanical and chemical marvels, to learn that 
burming gas will also operate his refmgerator 
and air-conditioning and cooling system as 
well as his furnace! 


How Does Natural Gas Differ from 
Manufactured Cras? 


But these who use natural gas for the 
first time do ask several questions, the meet 
obvious being, How does it differ fram manu- 
factured pas? 

The answer is that its heating value is 
greater—not that it will heat twice as hot or 
twice as fast, but sitaply that one cubic foot 
of natural gas will do as much work 45 two 
cubic feet of manufactured gas. 

Methane, chief constituent of natural gas, 
has no odor, and therefore the gas itself has 
practically no odor as lt comes from the earth, 
To enable users to detect leaks, an odorant 
must be inserted in the gis. 

This is done by placing in the ‘Basa liquid 
sulphur compound, which vaporizes when it 
is inserted. ‘The amount is often about one 
pound of evil-smelling odorant to one million 
cubic feet of gas, or, in the language af the 
trade, 100 pounds of odorant to one hundred 
Hit Hion cubic feet of pas. 

As the domestic use of natural gas rons 
into billions of cubic feet o vear, it can be 


i} | 


seen that considerable odorant must be used! 

A question frequently asked when natural 
POs enters o community is, How long will 
it last? How is it possible for the earth to 
vield up the vast quantities of gas now being 
used and the even larger amounts which the 
pipe-line companies have contracted to sup- 
ply in the next few sears? 

Although Nature may still be making nat- 
ural gas, we are burning it up miltions of 
times faster thin it can be replaced through 
ee incredibly show processes af geological 
Tirthe. 

Nitural jas, like oil, is an exhaustible, ln= 
Tenewable source of energy, and it is being 
exhausted, Depletion finally comes to every 
ol and gas field, even the greatest. 

But this is not a peculiarity of natural gas. 
It is true of all xe resources—aof iron, 
copper, cil, sulphur, and others. Any mineral 
Tesource 15, In a sense, imreplaceable ance it is 
mined ond pot to use. 

But the development and use oi these re 
sources have built our present civilization andl 
are responsible for our high standard of living. 


Reserves Are Inercasing 


Fortunately, there is no immediate or even 
early danger of the country running cut of nat- 
ural gas; The situation is like that which 
arises when a man dips water out of a barre! 
and a windmill pumps more water in. 

As long as the water level in the barre! 
continues ta rise as the result of twee being 
pumped in than the man can dip oul, no 
time can be set for the barrel to become empty. 

In spite of increasing | preduction and wae 
of gas each year, more gas is being discov- 
ered than is produced and usefi. Proved re- 
serves are three times a5 great as they were 
IZ years ago and 10 times greater than they 
were 30. years ago, Today's reserves are 
185.6 trillion cubic feet, 

The demand for natural gas has been de- 
scribed as “Insatioble, incalculable, an! wr- 
suppliabie,” and the past five years have been 
the period of prestest expansion in its. use. 
Yet during that time proved reserves have 
risen from 147.8 trillion cubic feet ta 185.6 
brillian, 

NO pipe-line company can get permission 
from the Federal Power Commission to build 
or expand, nor cam it persuade insurance 
companies and other large investors to finance 
lis requirements, unless-independent geologists 
testify that it has reserves of its dwn, or has 
contracted with other producers for reserves, 
assuring it in the neighborhood of 20 years’ 
supply of gas, 

The tendency is to drill deeper for oil, 
Pressure is greater at the lower depths, and 
the deeper the producing formation is found, 
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Tn many fields; when a prospector drills 
he cannot tell whether be will get a “dey™ 
gas well, an of) well, of o dry hole, 

Until comparatively recent years a, pro 
ducer in some areas who bit several eas wells 
in Succession would go broke, No matter 
how isolated or remote from great markets 
an oi well might be, the ofl could be taken 
out in barrels: but there wis ao market or 
value for the gas, becuse there was no trans 
portation, : | 

A “dry” gas well can be shot off, if there is 
no market for the product, But oil well, or 

casinghead, gas cannot be shut off unless the 
ol iteelf isshut in. 

“Natural gas—the bastard efispring of a 
feverish wooing of the earth for oil,” is the 
way the late E. Holley Poe, natura!-tras ron- 
sultant and pipeline director, expressed it, 
“The idiot industry that waited und wasted 
until steel men developed the necessary pipe 
ty transpirt it economically from one end of 
the atin to the other,” 

As pipe lines were built, casinghead gas 
hegan to have a morket, ond with a market 
it took on value. Besides, as. ihe oil come 
panies learned bo procume Gil mare effic lently, 
they «discovered they could conserve both ail 
and pas. 


Casinghead Gas Works Hard 


Gradually casingheml gas has become one 
of miat's most hatid-werking substances, First, 
it lifts of) to the ground. Second, hundreds of 
millions of dollars are being invested! in pliunts 
to scrub or-strip it of-its “fractions,” Finally, 
as ‘residue’ gas it goes to supply fuel for 
industries and for the heating of homes in 
every section of the land. . 

Much gas still goes into pipe lines just as 
it is, Without processing. Hut ioday the 
wreater part is treated beforehand to recover 
its valuable components, Gas is treated alan 
tooremove water vapor, which cages various 
difficulties in the pipes, an] impurities like 
hyerogen sulfide, which promotes corrosion, 


gasoline needs, 


The National Geographic Magazine 


The processing plants may be at or near 
the point where the gas enters the main pipe 
line, or, frequently, on or near the site of the 
pipe line system's first compressor station, 

The fractions are of many kinds and sup- 

ply materials for the chemical industries, 
uturliene for the making of synthetic riubh- 
ber, “natural” gasoline, which furnishes quite 
Oo respectable proportion of the country’s 
and finally the srcalled 
*hotdled Lai 


Cylinders of bottled gas have become one 
af the mest common of domestic sights: not 
only in this country but in Canada, Mexico, 
and Europe. Whether you trowel by air, high- 
way, or railroad, you will see the cvlinders 
clot-to the hackiloors of suburban and rural 
homes. Wherever a truck con go, there one or 
niare cvlinders of bottle! gas can be delivered. 

Twenty-five years ago only a few thousand 
customers use] bottled gas; now it gies to 
several million families. 

It is o common saving that the market for 
bottled gas lies beyomd the city gas main. 
But the saying is nic quite accurate, because — 
humerous city gas companies use bottled pas 
to enrich their own supply or as an addi- 
tional reserve Lo Chir own was. 

It is surprising alsa how many large com- 
munities there are in this country, as well as 
in Canada and Mexico. which do not have 
ciLy #a8 Companies amd therelore must use 
battled pas, 

Hottled gas is also known as liqueted petro- 
leum gas, or LP\G. It consists chiefly of 
propane and butane, which are constituent 
parts of the oriwingl gaseius mixture. When 
separated from matural gas anil pressurized, 
they become liquid and can) then be placed in 
tvlinders and delivered to customers. 

Hy touching a valve, the customer causes 
the pressure to be relensed, and this act 


flashes the liquid back into gas gain ready 
for tse, 


Notice of change af address for your Nattowan Groogmaratie Macatme shoud be received 
in the officer of the Nuttonal Geographic Soctety by the first af the month to affect the follow 
ing month's issue. For rastance, i vou desire the address changed for vour December number, 


The Soviety should be netifed of vour new address not later than November first, 


mcivde your postal-rone munber, 


Be sure fa 


NATIONAL GEOGRAPHIC SOCIETY 


GEOGRAPHIC ADMINISTRATION BUILDING 
SIXTEENTH AND M STREETS NORTHWEST, WASHINGTON 4, D.C. 


OGILHERT GROSVESXOR, Pressdont IHS OLIVER LA CORTE, Virr President 

BOBERRT VV. FLEMING, Treasurer THOMAS W', MchN EW). Secretory 

HEREERT AL. AUSLI Asien Tresaurer VERSON JL DREWSTICE, Asuiztaint Setretary 

HILLEARY F. HOSKINGSON, Assistant Treaesret MELVIN M. PAYNE Assistant Secretary 

LYMAN J. BRICCE Chalrionn, Meeeqgrct Cone iete KUTS MM. HANSON, Assintunt “Secretary 
ALESASDER WETMCOBH, View Claltinan Keseartl, Cotmmitier 


EXECUTIVE STAPF OP THE NATH NAN CHOGRANMMIC MAGAZINE 


GILBERT GROSVENOR, esitor 
JOHN OLIVER LA GORCE, Associate Editor 


i, KE HILDERRAN ED 
Azeietant Eilitar 
LEO A, BORA 
Amelet wort Flaite 
JAMES M. DARLEY 
Clie! Cartinratiher 
NEWMAN BUMSTEAD 
Reeiorchi Curtegrepilser 
CHARLES KE RIDDIFORD 
Curtmpraphac Setutt 
WELLMAN CHAMBERLEN 
Chetogracilike Stall 
HEBROGE CRIESETTE 
Krararch Assent 


RAYMOND AY. WELCH 
Diroctor al Advertioing 

CILBERT GC. LA. CORTE 
Aumistast Director af atvcntlelig 


CRORGE C MARSHALL 
aHiarwoad Deteian . 
Comer al ob the Arig, evired 
CUATIS = taMay 
Listenin (. eee i: mtr Fiurct 
i cveay tet ined a rabedk Alf 
Comenena 
LEROY A. LISCOLN 
Chaknman ef the Phoard 


Mettopodlion Life Lararom: (Cn, 


LYMAN J. BRIGGS 
Dinewtor Wuthiiiial Mera af 
Standards, Rurtite 
HAS FT, -TRIPTE 
Preaident Pas American Airways 
ELISELA HANOI 
Liew yer wand Nias alion 
GEORGE HB. PUTNAM 
Centtiieio af Lightly 
Hetircil ; 
FRANKLIN L_ FEenE 
Clef [uwtrothens Dives. 
Nigtleotaa) Aetegre ibis Maal ie 


ORGANIZED FOR 


To rary out the purer fot which waa topes 
Nationa) Cseogn pdeie 
Aludionied -Comnegra plc Ad agozine manned, 


wauiy thes seure wae, Ln 
peal Tiel ee tive 

All teeenia mee. ineeated in The Bfa 
pemiied careotiy to promote geograp 


Articles ond photegrmphe are desire, 
The Magarine we, geeroin rminoriatiim le muds, 

Tn olidlithan in the editorial snl Phictapuphic stirveys 
inlrentipiskiw Paarb tka miaile,. Tle Seaciedy fae sperieoted mote 
Chui Cee pecker ite exrealitioen, eume af whith required 
year if deh work tu-ochieve their obje 

The Sortety"s notalde expeititions buave pushed tick 
the bheerle borhaed af tie cuathwestern © 


Ps ee Heurly cele centuries before Coban th 8 
cra the frente ’ vit Fen Le agha e vik apply 1 
Pe tist= t) seis; bie ~ bia rt, Pie Seer a ie ian the cule - 
wens als secrete Lhk | enti . detorion wate m0 or yes 


thine Tetaeiievel jrara, 


Tn Mesirn, The Socdete and: the Smithemnan [eit 
thon. Janaury fi, Dog, escent the obese work of tad 


gine jue or 2 opr! tor 
c knowketige 


MELYILLE BEL CAOSVENOR 
Azebetant Ealline 
FREDERICE GC. VOSRCHOH 
Avietoict ExRtre 
WILLIAM H. WICHOLAS 
Area Falbtrer 
LEONARD CC hoy 
Chief of Seiad errice 
F. BARROWS COLTON 
Ecliterin) Etaif 
ANDREW TL Bec sy 
Eqlitawial Staff 
WILLIAM A. KINNEY 
Fditarin! Stuf 
Ink? fH, RYAN 
Heseuriiti “Amiintiamt 
MARGAKIET G. BLEDSOE 
esearch) Aanlatant 
ETHER ASS ALAN TOA 


BOARD OF TRUSTEES 
KOBERT Vo FLEMING 


Preetbeint acl (bilrienis of Lie 
Boud, Kies util | 


HLH - el YOEN 
Pitirescter, National nine ald 
Coriimbtties fnr 2 


WILLDAM ¥; eee 
Aulinital LS. Swey. Matinee 
EMONY & LAND 
Vice Aitmiral Comatrectiun Corps, 
U.S. Navy. Retired) President. 
Ale ‘Tirnport hawoclat ian 
DAVID FATRCHILE 
Special Agrimiltaral Kxplurer, 1. 3 
Leenittinicat of Agree 
ALEX ANTER WETAMDRE 
Serre“ Savlthenonien Loethotion 
T1LATKT GCHAOSVENOR 
Fillies il Nationa! Caring: apeiic 

Magarin 
MELVILLE WELL. GROSVYESOE 
Assinitorit Eatlgoe, St uctivaiial (ecg ia pla: 

Mingarttor 


Slit 
Air C 


For material 


vee, Tectinoligy. 


Titer! States 


for gruseber survey a forth Ameren / 


cient Sg onl ite indvite $75,000 
ie Melly lebioal reetibetem, to leelts parrocrce 
fot ee Acc hsui peerpbe the Pim of the 


The Seeley 
write chert fia bed i 


FRANELIN LC. FISHER 
Chief Dhistratinne Given 


MATNARD OWEN WILLTAMS 
Chie! Foreign Pulbiorial Shut 
WV, ROERERT MORE 
Vorngs Kidttoriul Sta 
Lris MARGE 
Fierrign Buliturial Siafl 
noWwin L. WIisteen 
Chief Phedigniolbr Lapbeyratariy 
WALTER St HOWARDS 
Vbivet te tioias EN Aishesia 
RIP Ross 
Tihwetewd bere Dslr 
MASS SITIEREALASTD 
ieWELL. WALKER 
Falling tel “uot 


CHARLES F:. RETTEHING 
Conmultant aint Diener, 
General Sotin Corporation 


LLOYV 1). A, WHS 
Furrorsiy © "Hileteoa tent dive Bboared 
1 loteagee he aoiiel Pein 
Telephone Conmi ponees 
TL. 0) (OLEERT 


ewe Admiral. US. Ct atl 
Qeadetac Satvey, Kotired: 


ECRENEST ©—. NORRIS 
PAresilidbernd “Stent brea 
Boallway Syepei 
TORN OLIVER LA GORCE 
diusocigte Palibear af the XM pllitiial 
Giecaprjile Me jpetiine 
I. BR i rseliente ‘ASD 
Aagstant Ebior, Nationaal 
(anugira piel Al a paz 
THOMAS VW. McKNEW 


Bercretary, Satine) Cragg: 
Benclet 


“THE INCREASE AND DIFFUSION OF GEOGRAPHIC KNOWLEDOL" 
Ci Soveaiter 13, 
tre thu SS eteretk 
Tat Pal, re fan lo" 
the workd 
Cant. Albect (WV, Stetene onl Cope, ae 
trevk aloft im the ‘goncleda cer a bere af acetic Ltr 
fiente aed bhlainesd | 


Acnntalet nnoertikcing in the hietery of metrenomy ane 
lanached in dagy by The Societe in coopera kien with ihe 
Polinar Ofervatury a the 


Tea5, In ao Aight aponeeted jointiy 
it lr nected pr ro the Ll S. Acty 
sae rieane 8 been Espira If, naz 


hig Spog. feet. 
Aivereqa 


al extraordinary yelipe. 


Califipmbe Cemtitua afl 


This pirvdect wlll require four peqrs by 
pieeddathage, Wer Veet reaches ol agers, etl well jaropide 
tie fire sky athos for obeerypoiores of over the wirkl 


The Socketr sce oot seven expecitinna tp 
er octlinen oP Cae meee alpen {oat in me tron 
ita 


The f results pea ener Tink 


dot dere teen 


int the Am for whith we fates a date, ‘Thi aah of 

stone fe etupavel in Mayan Ghrktieare with 9 date which inthe Giant Foreut ut Serpvota Natoma atk of Culifcienia, 
Neon Novena b dat ac. Sladen Correlation}. It Cine of the world’s largret ioetieide and glactal verte 
autniijates te gan pears onvthilne heretofore dated in ditslde the polar tegians was discnirered) in Alosika ame 


Amertcs. pot revels .o e@meat center ol early American 


cilia. pretdionaly noknoren., 


Yokoo by Uradford Woshtorn while etnbaring for 


Society anil the Hard Tnetitute of Rapdisrethed. ragh. 


all Balter fabtlad or hur toll ah | Bre He Ti | 
i 1 wi a bail = ie ree 
anitue amines ehil epee wae ie ry ee Se Borme flee tiniile. 


, aE ee ft tet AN) eit eee tee peers | 
giliiagnan, ChE. ee le i 
. aise ie 1 1B, 


iepratyel.. 2 eee, dew Mater Cpererelsie Societe | 
fireia tt. &. -iaeeal ae thik rem ee all 
ew Ti Pe 100, Aah ail Cirtatee B10 


ARE YOU RIGHT 


he willl Lina a © 
janie Hater 


Ary You on active auldecr man ? 
Then oak your jeweler fe thow 
you the hondacmea Hamilton CLO 
wotchos. They ro fully profocted 
agains! mad hire and adirt. 


i 
Ooooh | 
arene (linen i 


Ny, i 


Lod nH anel Hucniddion 
i | 
Ti eds ela eNee Cenckhie | 


7 ‘| i 


TOURS FREE—o 34-page illus 
trated bookletan America’s final 
wach. Write Homilton Wetch Co., 
Dap. C-7, Lancoster, Pa, 


I 7 Eu Pie 
I ! it tee ji 
iidii i =llleel, aedeli Lay ih 
couT 1h lel 
i "Vhli [ | 
J ee | 
li Lemniy 
rel i 
Perris I 
if et | f 
fo td ie i her 1 
eas, I one beh 
= | 
al 
i FP ye i a 
= a i gal Fils : 
ital lh , 
H 1 he { 1 | 
lh F il? Mig 


Jpinitttor 


duet le 


| 


Ne Watch of Pielroad Acturacy 


Mention the Nutioual Geogrephic—tt identifies you 


7) et | a) ee 
‘ : i 1h 


, 
je! Et 
ie 


ee | 


‘We hod o glorious vocation of C »nadion Pacific's 
Emoress Hoel in. Wietora, Brivsh Columbia, Thm 
lontiricia resort.,.vweith its Lubolows goroeis. Wins 


like something oul of a story book. (Special mventhly “At Victoria we golfed, <waim in the sparkling in 
winter roles, too!) Cunodion Pucific browgh! us to door Crysta) poo) — played fens, went sight-seeing, 
Brith Columbia through the Cunadion Rockies, browsed in quaint! shops for fine woolena, bone 
Frown Vancouver, B,C. we saded to Victoria on o china Gnd antijocs [ft was the vocation of a [ife- 
luxurious Canadian Pace Princess ship time for both of us.” 


A ‘The hie! jee! dyer Aoralle! all phe SPANS THE WORLD 
afedaitta feed plidt. fFs iti! jg ela 
Carian Pci. Perera Ss ith Br eprelre 
we Sudeo,. Hie Aug eee! ive Fr Food, . . 


MT Pressured l 


Railways « Steamships « Airlines 


Hotels. + Communications « Express 


Spr Pale al! ier. on | 
Ayer: Lae ee Pn fir ewe fy Ww : 
ri Pika Ty ! 


SEE YOUR WCAY AGENT OW CANASIEN PACIFIC IN PUINCIPAL CONIES TW 0 &. AWD CRRADA 


Mention the National Geaegraphic—it tdestifies you 


= ] i I 
William fagell ef the Sieve) FH fre © Ae Bie 


For your home: Mane shit piceigrata ‘riotee “of ‘thir nead ‘donicert 


von albened. Vint lw alwa wind will find that 
. the viand plaved la a Stemwav—tlor this, dhive 
the piano chosen by Se mesa on ae tae hh A 
Yet the Steltiwar ie preeminently for 1 


the world’s great artists home, 11 is an inspiring mentor for the child 
For the family it provides u 
percent | Bae Steniway 2 ihe 4 I" perenrie rach 
hee Accelerated Actin, a trie ald to the b 
rinner: und the Diaphragmatic Soundbeard 
which helps creste big piane tone m eren the 
=i bli ol eee ae ih ee 

wih SU Bit ro ie Steinway craftenaneship thot 


il proper core this pian will ser WHIT 


1 
/ r i =r i | , i 
fartiby nf grncratinns hing | ee Loa edrige lt 


doer te the ed laction of awning thy 
rire Tra hail lage Tnelad ft \ i 

fidence of the musi Ww I for olmast a.centiun 
Seimwoay oa SHE, Sew H Wi. Ho Weal 


ith a0 Pee | iY La | ies k. oe " \ 


ie © iL a i pj eri " B Lal dE 
Lhe ¥ hi. Vitae i and Pirdale OPaing Aimfeiz. | i rm be ; 
, iati'y wath Hustratod is the beaultle! Fiasena in Walia j 
bn i id: 1 -. = 
ra | 1 


fiom You may perthete on Steriwaw al x fnew 


THE 1857 


Fear Copal linha? je Clim dovciGed lelectiona ditmrioiy PME RT GE THE |[MAOSTAL 


id you hear 
what the Colonel 
said about the 


aS SS Ses ee ee ee ee 


\l 


unset 


Wr're happy to say that thousands of 
Amercing are finding our “Sunset [im- 
ted nm new and charming way to go Weat 

Wo think that you, too, will enjoy tms 
aenastionnl new “Streamlined Traut With 
the Southern Accent.” Bepocally with that 
New Orleans stopover, Luxory Pullman or 
Chair Car, Extra fre. 

Your connections at New Orleans from 
ar to, points like Chicneo, St. Lowis, Wash 
incton, Sew York, ¢tc., are good and offer 
fine atreamlingrs. (New Orleans-ts a gour- 


met's and ahoppers delight os you Know.) 
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The “Sunset Limited” takes you in 42 de 
lithtfol hours through the heart of Texna, 
Southern ATZONn's Winker resort country, 
Pale Sorings, Los: Angeles 

There, you can connect with other grea 
now SP. streamliners, can return by an 
PF. route Tou see teiwe ae much 
Phe little map showe- how. 

Why not try it thie winter? Or next eum- 
mer? Ani moenntime why oot lot us send 
Yon ottr New Orleans folder, and fall itor- 
mation about this new way to Californin? 
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Protect your records and Every hosiness needs thi 2 priate: 
[he future of your business with» tion. Get it today. 


Che Monler Safe Campany 
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Mention the Natianal Geagraphisc—t Leentiaes you 


One hundred years age, Amery Howlin, Sr. etarted 
mulcitye gli it a emi) factory Thee Unicon Cine 
Comaany—in Somerville, Mase.— ihe beginning of 
Corning Cilnse Works. Marking the LOOth Anniver- 


ary of ite founling, Comming Olas Works recently 
opened the Corning Clim Center te serve a8 0 fe 
suireh aint eddealtiom! center dedicated! to the hin 
borer, ecienet, srt and industry of glsaeamalring, 


The new Glass Center at Corning, N. Y. 


In 185), glee: wee a window pane, a goblet, a 
mirror, a boettl¢—e material of limited use, 


[In 1951, glass iscused for more purposes: than 
periand any other material, becouse of the seci- 
entific development of the past century. Today, 
Coming Glass Works alone makes more thon 
47 000 different glass products, 


To celebrate this eentury. of progress and ite 
awn Centennial Anniversary, Corning Giass 
Works hee constricted the Corning (ras Cen- 
ter. Here the public may soe the entire history 
of glass. 


The (lose Center consiste of a musecum, o 
litrary and an actual ¢lase-muaking focory. 

The Museum contains the most comprehen 
give collection of glass in the wereld, gothered 
from “ll lands and civitontions. The exhibits 
EL Vere thuon S000 year from the primitive 
to the newest actentific echbevements, which 
bring better living to nll of us. 


The remorkable base chormcteristics of plies 
—mechanical, themmal chemical, electrical and 
optical are demonstrated in a series of drematic 
displays, while other exhibits show the mate- 
ninlé that go into bast glass conmpasitions anc 
Witttiroin the driwmg, blowing ond pressing 
process ised in making glans, 


The Library em braces: the most complete cal- 
lection in existence of books ond manuscripts 
on the History and. art of glose-muaking. |t ms 
open to all interested readers. Special facilities 
ere provided for acholors, hivtorinns and re- 
search etucdents. 

From cheervation galleries in the Steghen 
FPactury, viditors tan ae the fnecinating proces 
of making glass by hand os master eroafiamen 
blow sand ehapo orange gobs of molten glass 
inte beautiful cryvetal vas, bowl wed goblets. 
Stilled ongravery wee spinning copper wheels. bo 
cut delicate designe on the fined gloss, 

[nw shop anmilar to the fomows Fifth Avernie 
fallerics of Steuben is digplaved o wide selec- 
tion of sparkling crystal masterpieces—from 
simple nkhiraye to great Aue pieces, 

The Coming Glas Center tf open daily, ex- 
eopt Mondays, from 9:30 a.m. bo 5:00 p.m, 
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seewny DY MONTS DQ MORE 


One look af the Du Mont chassis shows the reason far Du Mant's 


oon LHS 


oulsbinding pertormunce. This is televisiin's most precise instrument, 
built with more tubes, extra-sive parts, und w solid, orderly design 
that reflects expert engineering and painstaking craftsmanship. 
Lompare his chissis with others. Then you wall know 
why owning @ Du Mont ts full assurance 
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For Easier Writing... 
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FALE THLE et ea — 


the right point 
for the way you write 


Write with aaa... write as vou please... with an 
Esterbrook, the truly pergonal fountam pen. From 
the world’s largest selection of point styles, choose 
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s the point precisely right for you. Screw it into the 
POOR iatewtint etaineys , Esterbrook barrel of your choice—and write. See for 
feta SS, yourself why Esterbrook ie first choice with those 


| 4 who buy a pen for ther own use. 
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: = POCKET SET 
Reterbrook Pen acl matching Push-Penel, 
Peng! Bolds theo feet of lead. Wreritea for 


months without relooding. Stancard or thin 


ub) Peale Mongar 
Led ooodele, “Pda tha topp to feed the bead.” 
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FOUNTAIN PEN 
FSTEGAR OOK — AMERICA'S PEN NAME SINCE 1858 
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YOUR GAY ENTREE TO EUROPE 


Crom hor doewires to crepes suoeiie, every OOuTsE served bo you 
on Prance-Afleat is a delectable adventure in French cuisine at 
its eNaiaisntes loess 

You'll find the French genius for gracious living on every 
deck of the magnificent Liberté, Tle de Fronee oc De Gravee 
scintillating enieriinmnent .. airy Eta teres at charming 
décor... cheerful, English«peaking service. | 

You can take advantage of thiift-seasmn me by planning 
your vovege to England of the Gontinent now, Visit festive 
Paris while she is celebrating ber 2000th birthday, And for a 
cay tielicuw ea rete, brave aboard Fronce-A\Nloot! Hermember, 
Freneh Line ots no mor, French Line, 610 Filth Avenue, 


New York 20), NN. ¥. 
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French Line saikings to Piprtouth and Le Hoere, aed mialum oeway tater for Plymouth [rotes for Le Haere elgghtly higher]: 


Liberté, Get, 12, Moy. 2, 21, Dec. |: Firnet Ola, $390: Cakia, Hi Toeriet, 11, Nhe de Frenee, Oct. 3, Maw. 18, Gee. 6, 27 Freot Clo, $1725: 
Cabin, (it; Toorist, Mas. Ow Grosse, Oct. bi, Nev. 10; First Glam, $220; Cabin, $17... . Freech Line offices in principal cities, 
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The restful observation lounge 
.. top of the Super, next to the stars”. 
is oily one of many features you will enjoy on the 
new Super Chief, the train that sets a new world stand 
of travel. Daily between Chicago and Los Angeles. 
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American Stationery should he | im your desk. 
tects your mail, And it's 
economical —the nation’s great stationery value! 
It's perfect, too, for notes to friends and family 

for all 
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iselilil basiness correspondence. Each 
theet amd envelope of this fine reg coment boud 
paper is neatly printed inch blue ink with yout 
drewe ... Why not try a package aH 
American Stationery? There's one to suit your needs, 
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Sia welt ved ———— i 
Package 


An) SCTE Spi iin ist) and tim) IME 
PROVED SEAL-TILHT EN. o 


WE LOPES oe new ath pr ita tend $100 


with jue Tate wssal He firs —a» = 


Envelope —_ 
Package oe 


WW) ENVELOPES ih 
Steilac) Packie only uM i 
quick |>;.-Perfeet | 


Figgdineg ieee ete ee Hs bieltitend 


fil =r 4 nveloepes 7 Ai 


« $100 


5 fii cy. 


Cares frente Nee 
Card Package 


1) CORRES DENCE | iio (M56) am 
iw) ENVELOPES Coeds ae mf 
quality pir whiive willie, Privted Sie) 50 


Will yo came lon] eee 


I : aoa i] | 
k j 
1 —— : if 
i / 
Del five j j 
Puch ge * =. f 
; LETTER SHEETS (654 © 10%) and 15 


LS HIN BAW ELOY hs, 


in Aweriier papier. b distin ive $200 


Curraha pager. Paraiete 


THE FINE STATIONERY 


—— 


[MN THE PLAIN BOX 


rhig— Ja LOR Tih iil 


EVERY DAY... 
EVERY HOUR 
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<—- ed the REMINGTON RAND 
ee PRINTING CALCULATOR 


=“ OF BALANCED PERFORMANCE 


In these crucial times bustness needa this faster calculator more than 
ever— with its 10-Key Keyboard and proof, printed on the tape, af 
every step of every problem you do, This printed proof of accuracy is 
your biggest guarantee of igure production speed that's melispensable 
today. But the Printing Calculator also gives you outomatic division 
shot cut multiplication,..and combines these features with high speed 


addition and subtraction m one machine. 


Wherever you do business, you'll find Remington Rand Sales 
and Service offices cloge by and ready to serve al! your busi- 
ness needs. Our Preventive Maintenance Plan is your @asur- 


ance Of trouble-free operation. 


fulness Mathines ond Supplies Division | 
Room 2247, 315 Fourth Ave. Mow York 10, N. ¥. | 
Please send me without obligation a FREE copy of the enyings | 
for-business booklet, “Balanced Performance.” | 
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Europe has everything 
... 20 in the “Thrift-Season’ 


WHAT ARE YOUR INTERESTS? Aiceic. tirge und mone, whether wou wisit 


rt, acenwry. frveved_ Apri. peo ple? Rarope alone or with omrenial oom 
Withiei Eurerputr's small ates ate eighi- fais. Ae offers a wide variety of 
teen coumines whieh offer all this prearranged “Thrift Seaeen Tiars™ 
il ore, Flere are equip lakes ead ireore qeteceesliert threageh Aquedl —eclor- 
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European Travel Commission 
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HETHERLAMNDS+NORWAT* PORTUGAL=- SWEDEN + SWITZERLAND + TURKEY 
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Baltimore, Botan, Chicaga, Clacinnat!, Clrreland, Dalton, 
Detrot, Kontos City, Milwoutes, Minneopoli, New York, 
Phifedelphiea, Pilftuburgh, Sf. Louis, Sheboygan, 
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Hticial: watch of Capital Airlines *\. 
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=— oll forms of fire, marine 
and casualty insurance and 
fidelity and surety bonds, 


| | ee your Hartfard agen! ar inaironce broker 

| HARTFORD FIRE 
INSURANCE COMPANY 
HARTFORD ACCIDENT 

AND INDEMNITY COMPANY 
HARTFORD LIVE STOCK 


i ‘t INSURANCE COMPANY 
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BET I ER SCHOOLS The consolidated school, serving a large 


arc. the direct result of he prow rh of transporti iin by auiomonhile and hig rh Wily bus, 


They have made it possible for communities to pool their school tax funds, build pri 
well-equipped modern school plants and poy salaries which attract qunlified teacher 
Only the mass production methods of the American automobile ieee could 
bring this about, building automobiles at a price within the reach of small incomes, 
buses that small communities can afford to buy and operate, 
signihtant contri butions tiv CH developmen! have come from The Budd Company, 


automobile body, itroduction of the steel wheel 


with the invention of the 


for highway vehicles: of all kinds, and creation of the 


tools, processes find methods with which to moke them. rs, f t 
The Budd Company, PI ia, Detroit, Gary. re Tf if ifa 
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Miami Beach CONTAX II- A 


Tinh rhe cance Pr hue onkinoine! chao of mh 
joc matter, for it don cope with the moet oct 


Se x 7 i 
Every year, More and more families flock 


ro Miami Beach in che fall and stay -codiinns. ‘Atusine in apesd and eccotect Easy 
through the bright, golden winter, They manipulation and automatic files transport enable 
get the choicest accommodations in Miami ou bot dna Moods fe feat seccessiot—Al speeds up 
Beach's superb hotels and apartments ar LE i Sa iit — senator tI Laniareshei 
scaton-long rates that make living corp. sharp plcmret Capelle of great etilaterinene 


Atel focal-plane shether of ened dete tality 
Interchangesble fete lenses ard flavh wnclirens 
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econumicalin the world’s fnew climate 


on Haiets or Agarimnti, address: Dept 32-1 Ar testing dealers rite for iterate, 
Chamber ol Commence, Miami Beach 39. Fly. 


Cari Zwiss, ioc, Dept. C-2-16, 485 Fite dow, ew fork 17, f, 
This. Mevcage @ Prepared and Poltished by thee _ 
City Government of Miami Beach 
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Come now—youll feel like 2 new person 


iM TUCSONS WINTER SUNSHINE CLIMATE 


COME EARLY! Swim in outdoor 
pools. Ride torschack thromgh 
LO Chine MGUAPO Cacti lores. 
Laugh, sing and eat heartily at 
thuckwapoen pucmic. Wiser hrs 
Doric mnsions, national parks, 
Colossal Cave. Golf wt fine coun- 
cey clofa, Or jive sit arid 
up the health-giving sun. 


LIKE TO SHOOT? Excellent trap 
and skeet club. Alea, some of the 
cost farnous big came guides in 
US. live in Tucson. Honting Oe- 
tober throueh March in Seeurhern 
Arizoos and Old Mewico,a short 
drive from Tuceen, 
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lire available gt sensible rates. 


For yvitunesters, Tuten offers ace | 
credited ranch and publicschools | 


ard Univecsitv of Arizone, Tuc- 
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poly all you, needs: 30 plan to 
arrive with @mpey lugengr, Por 
A really relasing winter van- 
tion, vient locson soon. Write for 
free illustrated bookler today. 
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Daily between Chicage ond San Francisco vila Burlington, Ric Grande and Western Pocifice Rollroads 


Write Geol. GG Werfarn Porlfic Beillraad, 474 Minton St, san Fran 1 Calif 
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rae with my indecision 


"I wanted, ao deeply, to have Bill's monwment | 
reflect his wonderful kindness, his gentleness, his 
fondness for singe beauty. Quietly, patreritly, the | 
Rock of Ages representative tulked with me... | 
guided me im iy choice. 

*Now, when | see Bill's gracelul monument... 
the carvings of the roses he loved so owell, T know 
how much it means to deal with someone who 
takes the time to understand.” 

Your Rock of Ages dealers knowledge of moni 
ments are symboliam plus the long-lasting leasaty 
of Rock of Ages will result oa true Monumetit to 
nemo, Beery monument hear the Rock of Ages 
weal is backed by a signed and Ponds cl quarantec. 


Ask your dealer or write Rock of Apes, Hurre, Vermont, 
for ‘i booklet, "How to Choose a Family Monument,” 
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Easy to make— Kodak movie cameras are easy- 


oading, easy-shooting— 

make wonderfully satisfying movies as easily as snapshots, 

Easy on the budget—One magazine or roll of 8mm. full-color Kodachrome 

Film—for as little as $3.90, including finishing—contams enough footage 

to “shoot” 50 or more average-length movie scenes. 

Easy to get started—Kodak movie cameras begin at 544.50), 

and most dealers offer easy terms, See your dealer—soon, 
Eastman Reodak Company, Rochester 4, N.Y. 

So chsier movie comero in the world to par — 
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77 ALL- EXPENSE TOURS arranged by travel experts 


There's a TRAILWAYS Pleasure-Planned TOUR to every 
racntion anes. Por any bength of time. Inehodes trainspur- 
bition, tnaes, hotel accommedations and sight-seeing. 
Cr det Trailways plan one to meet vour individual needs, 
see your local Trailwars igent or mill coupon below ! 
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General Electric Refrigerators give you much more storage space than most refrigerators 
now in wie... yet they occupy no larger floor area! 
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Dinner on the train for only O46... oa sightseeing tour of London-for $1.05 

€5,.32-for a doy in the Shakespecre Country, including luncheon—these 

are typical of British Railways’ TRAVEL BARGAINS thot will halp extend 
your trip. 


STAY LONGER—SEF MORE! 


IMPORTANT—BEFORE YOU LEAVE, obtain ALL your British travel needs 
and reservations. You'll then be assured of the greatest savings—oand o core- 
free trip every mile of the wey 
Check these requirements—thon secure them HERE! 
© RAIL TRANSPORTATION, including “go-ci-you-please” Mileage Cowon ‘which 
ore net ebtoinable in Britain 
® RESERVATIONS for jeoly ond bertin on trains; cobine on chonqel deameri; fauri 
by roil/moetorceoch/‘steomer ond of ony of the AP dlafingwithed hotels af The 
Hotels Executlwn 
PLEASE CONSULT TOUR TRAVEL AGENT 
or wrife Dept, C27 
MEW YORE 270, 0. T. 9 Sechefeller Plerg LOT AMGEEES 14, CAL, $10 W, oth tirent 
CHICAGO 3, ILL, 39 So. be Sole forest =6oTORONTO, OT, 467 Tenge Ftreat 


feRit 


BL Pee Pili if fie ED oe, OFPeos ahh HAIL TR THE BECRETAST : 


Recommendation for Membership 
FOR THE YEAR 1952 IN THE 
Che leat for 1951 ta Alle) 
NATIONAL GEOGRAPHIC SOCIETY 
* The Memberaisp Does, Which Are for the Calendar Year, Jnclode 


Subeonptian fo the Nationa! Geographic Magerine 
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New Guided Missile Takes Off... 1 his newest anti-aircraft missile, soaring 


upward on its supersonic flight, is launched, steered and exploded by electronic control... .. 


These powerful missiles blast high-flying enemy aircraft out of the sky... . The control devices 
were developed by the Bell System's research and manufacturing units —the Bel] Telephone 
Laboratories and Western Electric Company—working together in tracitionally close relation- 


ship.... This guided missile assignment for the Army Ordnance Corps ie just one ‘ 


of many important military projects now entrusted to the Bell Telephone System. =) 
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... the luxurious new General Electric Automatic Blanket 
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